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EXECUTIVE SUMMARY

GROUNDWATER SAMPLESSAMPLE WERE COLLECTED IN NOVEMBER 1999 AT THE SEATTLE AIR

NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON AS PART OF

QUARTERLY GROUNDWATER MONITORING PROGRAM THIRTEEN MONITORING WELLSWELL
WERE SAMPLED USING LOWFLOW PURGING AND SAMPLING METHODS THE

GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOLATILE ORGANIC COMPOUNDS

STATIC WATER LEVELSLEVEL IN THE MONITORING WELLSWELL WERE MEASURED PRIOR TO

PURGING AND SAMPLING THE WELLS DEPTHSDEPTH TO WATER RANGED FROM

APPROXIMATELY TO 10 FEET BELOW GROUND SURFACE THE INFERRED

GROUNDWATER FLOW DIRECTION WAS TOWARD THE SOUTHWEST CONSISTENT WITH

PREVIOUSPREVIOU OBSERVATIONS

CHLORINATED VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC WERE DETECTED IN SIX

MONITORING WELLSWELL IN NOVEMBER 1999 THE DETECTED CONCENTRATIONSCONCENTRATION WERE

BELOW WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT METHOD CLEANUP
LEVELS TRICHLOROETHENE WAS DETECTED AT CONCENTRATIONSCONCENTRATION RANGING
FROM 15 TO 42 MICROGRAMSMICROGRAM PER LITER JIGI IN WELLSWELL MW4 MW6 MW7
AND MW8 IN THE SOUTHERN PORTION OF THE STATION TETRACHIOROETHENE WAS
DETECTED AT CONCENTRATION OF 31 JIGI IN WELL BSOO4PZ AT THE NORTH END

OF THE STATION CIS12DICHLOROETHEN WAS DETECTED AT CONCENTRATION OF

22 JIGI IN WELL MW5 IN THE SOUTHERN PORTION OF THE STATION

TIME SERIESSERIE PLOTSPLOT OF CONTAMINANT CONCENTRATION VERSUSVERSU GROUNDWATER
ELEVATION WERE PRODUCED FOR SELECT MONITORING WELLS PORTIONSPORTION OF THE DATA

FOR WELLSWELL MW4 AND MW8 INDICATE AN APPARENT CORRELATION BETWEEN

DISSOLVED CONTAMINANT CONCENTRATIONSCONCENTRATION AND TEMPORAL WATER TABLE

FLUCTUATIONS

THE SOURCE OF THE CHLORINATED VOCSVOC DETECTED IN GROUNDWATER HAS NOT BEEN

IDENTIFIED OBSERVED TCE CONCENTRATIONSCONCENTRATION IN MONITORING WELLSWELL MW4 AND

MW8 APPEAR TO DEPEND IN PART ON GROUNDWATER ELEVATION WHICH

SUGGESTSSUGGEST THAT THERE MAY BE RESIDUAL CONTAMINANT SOURCE EG SORBED

PHASE VOCSVOC IN SOILSSOIL NEAR THE WATER TABLE PROXIMAL TO THESE WELLS AS
DISCUSSED IN THE PHASE II REMEDIAL INVESTIGATION REPORT ERM 1999A THE

TCE DETECTED IN MONITORING WELLSWELL IN THE SOUTHERN PORTION OF THE STATION

MAY BE RELATED TO THE DISSOLVED TCE PLUME BENEATH THE BOEING FACILITY

IMMEDIATELY SOUTH OF THE SEATTLE ANGS

ESI

KCSIIP4 42617



FINAL

SECTION 10

INTRODUCTIONBA CKGRO UND

THISTHI REPORT SUMMARIZESSUMMARIZE THE METHODSMETHOD AND RESULTSRESULT OF THE QUARTERLY
GROUNDWATER SAMPLING EVENT CONDUCTED ON 23 AND 24 NOVEMBER 1999 AT
THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON FIGURE 11 GROUNDWATER MONITORING HAS BEEN CONDUCTED AT

THE SITE SINCE SEPTEMBER 1996 AS PART OF THE INSTALLATION RESTORATION

PROGRAM IRP OF THE AIR NATIONAL GUARD ANG ENVIRONMENTAL
RESOURCESRESOURCE MANAGEMENT ERM PERFORMED THE WORK UNDER NATIONAL

GUARD BUREAU CONTRACT NO DAHA9O94D0014 DELIVERY ORDER 0067
THE AIR NATIONAL GUARDINSTALLATION RESTORATION PROGRAM BRANCH
PROVIDED TECHNICAL AND PROJECT MANAGEMENT OVERSIGHT OF THE WORK

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON
AND OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE NEAR THE NORTH END OF THE KING
COUNTY INTERNATIONAL AIRPORT BOEING FIELD MAP OF THE SEATTLE ANGSANG
IS SHOWN IN FIGURE 12 THE SEATTLE ANGSANG IS CURRENTLY THE HOME OF THE

143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON CCSQ THE MISSION OF THE

143RD CCSQ IS TO PROVIDE MOBILE COMMUNICATION EQUIPMENT AND SUPPORT
FOR AIRPORTSAIRPORT AND AIRFIELDS THE FACILITY EMPLOYSEMPLOY APPROXIMATELY 129

PERSONNEL OF WHICH 25 ARE FULLTIME EMPLOYEES

THE SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT
AND WAS USED BY THE UNITED STATESSTATE ARMY AIR CORPSCORP AS THE AIRCRAFT

FACTORY SCHOOL IN 1948 THE PROPERTY WAS GIVEN TO KING COUNTY AS

SURPLUSSURPLU PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG
ON 21 APRIL 1948 THE 143RD AIRCRTH CONTROL AND WARNING SQUADRON WAS
ESTABLISHED ON THE SITE FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS
ACTIVATED FOR RECRUITMENT PURPOSES DURING THISTHI PERIOD THE UNIT HAD TWO
C47 AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE

143RD COMMUNICATIONSCOMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE

NAME OF THE UNIT WAS AGAIN CHANGED BECOMING THE 143RD MOBILE

COMMUNICATIONSCOMMUNICATION SQUADRON AND THE 143RD CCSQ RESPECTIVELY

CURRENTLY THE SEATTLE ANGSANG PROPERTY IS LEASED FROM KING COUNTY BY THE

UNITED STATESSTATE AIR FORCE WHICH IN TURN LICENSESLICENSE THE
PROPERTY TO THE

WASHINGTON STATE MILITARY DEPARTMENT FOR ANG USE

11
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THREE IRP INVESTIGATION PHASESPHASE HAVE BEEN COMPLETED AT THE SEATTLE ANGSANG

PRELIMINARY ASSESSMENT CONDUCTED BY THE ANG IN DECEMBER 1993

PRELIMINARY ASSESSMENTSITE INSPECTION CONDUCTED BY OPERATIONAL

TECHNOLOGIESTECHNOLOGIE CORPORATION IN 1994 AND

TWOPART REMEDIAL INVESTIGATIONFEASIB STUDY CONDUCTED BY
ERM BETWEEN 1996 AND 1999

THE SCOPE AND RESULTSRESULT OF THESE IRP INVESTIGATIONSINVESTIGATION ARE SUMMARIZED IN THE

PHASE II REMEDIAL INVESTIGATION RI AND FEASIBILITY STUDY REPORTSREPORT ERM
1999A 1999B NUMERIC PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED
DURING THE RI FOR USE IN IDENTIFYING CONTAMINANTSCONTAMINANT OF CONCERN COCSCOC IN

SOIL AND GROUNDWATER THE PSGSPSG WERE DERIVED FROM CHEMICALSPECIFIC
STATE AND FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTSREQUIREMENT
ARARS THE DERIVATION OF PSGSPSG AND THE SCREENING PROCESSPROCES USED TO

IDENTIFY COCSCOC ARE DESCRIBED IN THE PHASE II RI REPORT ERM 1999A

TWO CHLORINATED VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC TRICHIOROETHENE

TCE AND TETRACHIOROETHENE PCI HAVE BEEN DETECTED IN GROUNDWATER AT

CONCENTRATIONSCONCENTRATION ABOVE PSGS ISOLATED OCCURRENCESOCCURRENCE OF PCI HAVE BEEN
DETECTED IN TWO BACKGROUND UPGRADIENT MONITORING WELLSWELL THE MAJORITY
OF THE PCE DETECTIONSDETECTION HAVE BEEN ONLY SLIGHTLY ABOVE THE WASHINGTON STATE

MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD GROUNDWATER QEANUP
LEVEL OF 50 MICROGRAMSMICROGRAM PER LITER ITGL DISSOLVED ICE IN GROUNDWATER IS

THE ONLY CONSISTENTLY DETECTED COC AT THE SEATTLE ANGSANG THAT MAY POSE
POTENTIAL THREAT TO HUMAN HEALTH OR THE ENVIRONMENT TCE HAS BEEN
DETECTED AT CONCENTRATIONSCONCENTRATION UP TO 83 PGI IN SHALLOW GROUNDWATER IN THE

SOUTHERN PORTION OF THE STATION THE MTCA METHOD CLEANUP LEVEL FOR

TCE IS 50 PG1

AN ONSITE SOURCE AREA FOR THE ICE DETECTED IN GROUNDWATER HAS NOT BEEN
IDENTIFIED OUT OF 27 SOIL SAMPLESSAMPLE ANALYZED FOR VOCSVOC DURING THE RI ONLY
ONE WAS FOUND TO CONTAIN TCE THE TCE CONCENTRATION REPORTED IN THISTHI

SAMPLE 017 MILLIGRAMSMILLIGRAM PER KILOGRAM WAS BELOW THE MTCA METHOD
SOIL CLEANUP LEVEL OF 05 MILLIGRAMSMILLIGRAM PER KILOGRAM FURTHERMORE THISTHI SOIL

SAMPLE WAS COLLECTED AT THE DEPTH OF THE WATER TABLE APPROXIMATELY
10 FEET BELOW GROUND SURFACE IN THE SOUTHERN PORTION OF THE STATION AND
THUSTHU MAY HAVE CONTAINED TCEIMPACTED GROUNDWATER THAT BIASED THE

ANALYTICAL RESULTS CHLORINATED VOCSVOC WERE NOT DETECTED IN ANY OF THE OTHER

RI SOIL SAMPLES AS DISCUSSED IN THE PHASE II RI REPORT ERM 1999A IT

14
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APPEARSAPPEAR THAT THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGSANG MAY
BE RELATED TO THE GROUNDWATER CONTAMINATION AT THE BOEING FACILITY

IMMEDIATELY SOUTH OF THE STATION

15
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SECTION 20

FIELD ACTIVITIESACTIVITIE

THISTHI SECTION PROVIDESPROVIDE SUMMARY OF FIELD ACTIVITIESACTIVITIE PERFORMED DURING THE

NOVEMBER 1999 QUARTERLY GROUNDWATER SAMPLING EVENT GROUNDWATER

SAMPLING WAS CONDUCTED ON 23 AND 24 NOVEMBER 1999 IN ACCORDANCE WITH
THE PROCEDURESPROCEDURE DETAILED IN THE 19992000 GROUNDWATER MONITORING WORK
PLAN ERM 1999C FIGURE 21 SHOWSSHOW THE LOCATIONSLOCATION OF THE MONITORING WELLS

21 GROUNDWATER SAMPLING

GROUNDWATER SAMPLESSAMPLE WERE COLLECTED AND WATER LEVELSLEVEL MEASURED IN THE

FOLLOWING MONITORING WELLSWELL BSOO4PZ BSOO5PZ BSOO6PZ AND MWI
THROUGH MWB UPGRADIENT WELLSWELL BSOO4PZ AND MWI FIGURE 21 ARE

CONSIDERED BACKGROUND WELLS

PRIOR TO THE COLLECTION OF GROUNDWATER SAMPLESSAMPLE STATIC WATER LEVELSLEVEL IN THE

MONITORING WELLSWELL WERE MEASURED TO WITHIN 001 FOOT USING AN ELECTRONIC

WATER LEVEL INDICATOR MEASUREMENTSMEASUREMENT WERE MADE FROM ESTABLISHED

REFERENCE POINTSPOINT MARKED ON TOP OF EACH WELL CASING THE MONITORING WELLSWELL
WERE THEN PURGED AND SAMPLED USING LOWFLOW TECHNIQUES SAMPLESSAMPLE WERE
COLLECTED FOR ANALYSISANALYSI OF VOCS

211 SAMPLE COLLECTION PROCEDURESPROCEDURE

USING 2INCH DIAMETER STAINLESSSTEEL SUBMERSIBLE PUMP EACH

MONITORING WELL WAS PURGED AT RATE OF LESSLES THAN 500 MILLILITERSMILLILITER PER
MINUTE THE PUMP WAS PLACED BETWEEN THE MIDDLE AND TOP OF THE

SCREENED INTERVAL IN EACH WELL THE TEMPERATURE ACIDITYALKALINITY PH
SPECIFIC CONDUCTANCE TURBIDITY AND DISSOLVED OXYGEN CONTENT OF THE PURGE
WATER WERE MONITORED DURING WELL PURGING USING AN INLINE FLOW CELL AND

PORTABLE WATER QUALITY METER PURGING CONTINUED UNTIL
SPECIFIC

CONDUCTANCE AND TURBIDITY OR DISSOLVED OXYGEN STABILIZED TO WITHIN 10
PERCENT PH TO WITHIN 01 UTHTSUTHT AND TEMPERATURE TO WITHIN DEGREE
CELSIUS

2I
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AFTER EACH MONITORING WELL WAS PURGED GROUNDWATER SAMPLESSAMPLE WERE
COLLECTED USING THE SUBMERSIBLE PUMP THE SAMPLESSAMPLE WERE COLLECTED IN

40MILLILITER GLASSGLAS VIALSVIAL WITH TEFLONLINED SEPTUM LIDSLID PRESERVED WITH

HYDROCHLORIC ACID IMMEDIATELY FOLLOWING SAMPLE COLLECTION THE

GROUNDWATER SAMPLESSAMPLE WERE LABELED AND PLACED IN COOLERSCOOLER CONTAINING ICE

THE SAMPLESSAMPLE WERE DELIVERED TO THE ANALYTICAL LABORATORY UNDER CHAIN OF

CUSTODY

FRESH LENGTH OF DISPOSABLE POLYETHYLENE PUMPDISCHARGE TUBING WAS
USED AT EACH MONITORING WELL REUSABLE SAMPLING EQUIPMENT WAS
DECONTAMINATED BEFORE AND ALTER USE AT EACH WELL THE ELECTRONIC WATER
LEVEL INDICATOR AND THE SUBMERSIBLE PUMP HOUSING WERE WASHED WITH AN

AQUEOUSAQUEOU SOLUTION OF LIQUINOX LABORATORYGRADE DETERGENT FOLLOWED BY
TAP WATER RINSE RINSE WITH AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL

ASTM TYPE II REAGENTGRADE WATER AND FINAL SPRAY RINSE WITH

ISOPROPANOL THE SUBMERSIBLE PUMP INTERNALSINTERNAL WERE DECONTAMINATED BY
PUMPING LIQUINOX SOLUTION FOLLOWED BY TAP WATER AND ASTM TYPE II

WATER THROUGH THE PUMP THE ASTM TYPE II WATER WAS PRODUCED ON SITE

FROM TAP WATER USING PORTABLE WATER FILTRATION SYSTEM

212 FIELD QAOC SAMPLING

IN ADDITION TO THE PRIMARY GROUNDWATER SAMPLESSAMPLE COLLECTED FROM 13

GROUNDWATER MONITORING WELLSWELL THE FOLLOWING QUALITY ASSURANCEQUALITY
CONTROL QAQC SAMPLESSAMPLE WERE COLLECTED ANDOR PREPARED

ONE EQUIPMENT RINSATE BLANK AND TWO FIELD BLANKS ASTM TYPE II

WATER WAS USED TO PREPARE THE RINSATE BLANK FIELD BLANKSBLANK WERE

PREPARED FROM
TAP WATER AND ASTM TYPE II WATER THE SAMPLE

IDENTIFIERSIDENTIFIER FOR THE BLANK SAMPLESSAMPLE CONSISTED OF THE IDENTIFIER FOR THE

PRIMARY SAMPLE COLLECTED IMMEDIATELY PRIOR TO THE BLANK FOLLOWED BY
AN FOR THE RINSATE BLANK AN FT FOR THE TAP WATER FIELD BLANK AND
AN PA FOR THE ASTM TYPE II WATER FIELD BLANK

ONE DUPLICATE SAMPLE FROM MONITORING WELL MW8 THE SAMPLE
IDENTIFIER FOR THE FIELD DUPLICATE SAMPLE WAS THE SAME AS THE ASSOCIATED

PRIMARY SAMPLE FOLLOWED BY

ONE SAMPLE FOR MATRIX SPIKEMATRIX SPIKE DUPLICATE ANALYSIS THE

SAMPLE COLLECTED FROM MONITORING WELL MW5 WAS DESIGNATED FOR THE

MATRIX SPIKEMATRIX SPIKE DUPLICATE ANALYSIS

23
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ONE TRIP BLANK THE TRIP BLANK WAS PREPARED BY THE LABORATORY USING

REAGENT WATER AND ACCOMPANIED THE SAMPLE CONTAINERSCONTAINER IN THE COOLER IN

TRANSIT TO THE FIELD AND BACK TO THE LABORATORY

A
213 GROUNDWATER SAMPLE ANALYSESANALYSE

THE GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOCSVOC USING UNITED STATESSTATE
ENVIRONMENTAL PROTECTION AGENCY USEPA METHOD 8260 MULTICHEM

ANALYTICAL SERVICESSERVICE IN RENTON WASHINGTON PERFORMED THE ANALYSES

SUMMARY OF THE SAMPLESSAMPLE SUBMITTED FOR LABORATORY ANALYSISANALYSI IS SHOWN IN

TABLE 21

22 INVESTIGATIONDERIVE WASTE MANAGEMENT

PURGE WATER AND DECONTAMINATION WATER WAS COLLECTED AND STORED IN

55GALLON DRUMS THE GROUNDWATER ANALYTICAL RESULTSRESULT WERE USED TO

DESIGNATE THE DRUM CONTENTSCONTENT AS DANGEROUSDANGEROU OR NONDANGEROUSNONDANGEROU WASTE IN

ACCORDANCE WITH WASHINGTON STATE DANGEROUSDANGEROU WASTE REGULATIONSREGULATION
WASHINGTON ADMINISTRATIVE CODE CHAPTER 173303

THE PURGE WATER AND DECONTAMINATION WATER WAS DETERMINED NOT TO BE

WASHINGTONDEFINED DANGEROUSDANGEROU WASTE ACCORDINGLY THE PURGE WATER AND
DECONTAMINATION WATER CAN BE DISCHARGED TO THE SANITARY SEWER IF

APPROVED BY THE LOCAL PUBLICLY OWNED TREATMENT WORKSWORK KING COUNTY
DEPARTMENT OF NATURAL RESOURCESRESOURCE WASTEWATER DIVISION ALTERNATIVELY
THE PURGE WATER AND DECONTAMINATION WATER MAY BE DISPOSED AT FACILITY

THAT IS PERMITTED TO RECEIVE AND DISPOSE OF INDUSTRIAL WASTEWATER OR AT

PERMITTED DANGEROUSDANGEROU WASTE TREATMENT STORAGE AND DISPOSAL FACILITY

24
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TABLE 21SUMMARY OF GROUNDWATER SAMPLESSAMPLE AND ANALYTICAL METHODSMETHOD NOVEMBER1999143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

VOC VOLATILE ORGANIC COMPOUNDQAQC QUALITY ASSURANCEQUALITY CONTROLDUP DUPLICATE SAMPLE

PH ACIDITYALKALINITY

SC SPECIFIC CONDUCTANCEDO DISSOLVED OXYGEN CONTENTUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL

UI

FINAL

NOTESNOTE
GROUNDWATER LOWFLOWSAMPHNGL3 MWSQUARTERLY FOR YEAR

SC TURBIDITY
PH TEMPERATURE DO

VOCSVOC USEPA 8260 13

4

BAK MALVSESMALVSE
19
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SECTION 30

RESULTSRESULT

THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE NOVEMBER 1999 GROUNDWATER

SAMPLING EVENT AT THE SEATTLE ANGS

31 GROUNDWATER LEVEL DATA RESULTSRESULT

STATIC WATER LEVELSLEVEL MEASURED IN THE MONITORING WELLSWELL ON 23 AND 24

NOVEMBER 1999 RANGED FROM APPROXIMATELY TO 10 FEET BELOW GROUND
SURFACE DEPTH MEASUREMENTSMEASUREMENT WERE CONVERTED TO GROUNDWATER ELEVATIONSELEVATION

BY SUBTRACTING THE MEASURED DEPTH TO WATER IN EACH WELL FROM THE KNOWN
ELEVATION OF THE WELLHEAD TOP OF WELL CASING POTENTIOMETRIC SURFACE

MAP GENERATED FROM THE GROUNDWATER ELEVATION DATA IS PRESENTED IN

FIGURE 31 THE INFERRED DIRECTION OF GROUNDWATER FLOW WAS TOWARD THE

SOUTHWEST GENERALLY CONSISTENT WITH PREVIOUSPREVIOU MEASUREMENTS CUMULATIVE

WATER LEVEL DATA FOR THE SEATTLE ANGSANG MONITORING WELLSWELL ARE INCLUDED IN

APPENDIX A

32 FIELD PARAMETER RESULTSRESULT

BEFORE GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM EACH MONITORING WELL
THE WELL WAS PURGED UNTIL FIELD PARAMETER MEASUREMENTSMEASUREMENT STABILIZED THE

FINAL FIELD PARAMETER MEASUREMENTSMEASUREMENT ARE SUMMARIZED IN TABLE 31

33 ANALYTICAL RESULTSRESULT

THE ANALYTICAL TESTING RESULTSRESULT FOR THE NOVEMBER 1999 GROUNDWATER SAMPLESSAMPLE
ARE SUMMARIZED IN TABLE 32 TABLE 32 ALSO INCLUDESINCLUDE THE RESULTSRESULT FOR

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE RI AND PREVIOUSPREVIOU QUARTERLY

SAMPLING EVENTSEVENT AND THE PSGSPSG DERIVED FROM CHEMICALSPECIFIC ARARS
THE ANALYTICAL TESTING RESULTSRESULT FOR THE FIELD QC BLANK SAMPLESSAMPLE ARE

SUMMARIZED IN TABLE 33 COPIESCOPIE OF THE LABORATORY DATA SUMMARY

31
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TABLE 31FINAL FIELD PARAMETER MEASUREMENTSMEASUREMENT DURING MONITORING WELL PURGING NOVEMBER1999143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MO TOR WELLNI ING

FIELD PARAMETERSPARAMETERTEMPERATUREDEGREESDEGREE CEIIU SPECIFIC CONDUCTANCEPSCM

TURBIDITY NTU

DISSOLVED OXYGENMEIBSOO4PZBACKGROUND WELL

157 595 448 41 576BSOO5PZ 164 596 535 03 197BSOO6PZ 146 611 570 23 431MWIBACKGROUND WELL

148 616 466 22 231

MW2 140 568 478 15 263MW3 162 616 488 08 252MW4 160 614 699 00 168MW5 137 604 691 41 200MW6 168 617 517 35 179MW7 158 613 559 19 185MW8 157 629 632 16 172MW9 151 621 435 38 244MWB 152 609 426 45 197

NOTESNOTE
PH ADDITYALKALINITYISCM MICROSIEMENSMICROSIEMEN PER

CENTIMETERNTU NEPHELOMETRIC TURBIDITY UNITSUNITMGI MILLIGRAMSMILLIGRAM PER

LITER

C
CD
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C

ORGANIC CONSCON TITUENTSTITUENT DETECTED IN GROUNDWATERMONITORIN WELLSWELL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
TABLE 32

J3

ZOC1LIA 4AROFOT IIN
B1OODCH1OTT B4DIIIRQANE UTHSOETHANE CIA42DKMEYTHEN TT5 TNML4IBEMZENE M1ORUTHC 1FLFRICDOROETHNE09171996 ND ND ND 03 37 ND ND91796 DUP ND ND ND 03 38 ND ND

ND 3801141997 ND ND ND ND ND 24 ND

3804111997 ND ND ND ND ND 33 ND ND

ND
NDBSOO4PZ 07101997 ND ND NI ND ND 18WELL 09021998 ND ND ND ND ND ND

ND
ND

ND
NA

ND
ND

ND11251998 ND ND ND ND ND ND ND NA ND

2002241999 ND ND ND ND ND ND ND NA ND

ND05191999 ND ND ND ND ND ND ND NA ND

ND08251999 ND ND NI ND ND NI ND NA ND

681123199909171996 ND
ND

ND
NT

ND ND
ND

ND
NI

ND
ND

ND
ND

NA
02

ND

ND
3101151997 ND ND ND NI ND ND ND

ND ND04111997 ND ND ND ND NI NI ND ND

ND
ND

ND07111997 ND ND ND ND ND ND ND ND ND

ND

BSOO5PZ 09011998 ND ND ND ND ND ND ND NA ND

4711251998 ND ND ND ND ND ND ND NA

ND02241999 ND ND ND ND ND ND ND NA ND

ND05181999 ND ND ND ND ND ND ND

ND08241999 ND ND NI ND ND ND ND

ND ND11231999 ND ND ND ND ND ND ND NA

ND ND09171996 ND ND ND ND ND ND ND 02 ND

ND01141997 ND ND ND ND ND ND ND ND NT04111997 ND ND ND ND ND ND ND ND ND

ND07111997 ND ND ND ND ND ND NI ND ND

ND

BSOO6PZ 09021998 ND NI NI NI ND ND ND NA ND

ND11241998 ND ND ND ND ND ND NI NA

ND02241999 ND ND ND ND ND ND ND NA ND

ND05181999 ND ND ND ND ND ND ND NA

ND08241999 ND ND ND ND ND ND ND

ND11231999 NI ND ND ND ND ND

ND ND

1018 1996 ND ND ND ND ND ND ND

NA ND ND12171996 ND ND ND ND ND ND ND

ND
ND

ND
ND

ND01141997 ND ND 11 ND ND ND ND ND ND

ND04111997 NI ND ND NI ND ND ND NI ND

ND07111997 MD ND ND ND ND ND ND ND

ND

WELL 09011998112519 ND
ND

ND
NI

60
ND

ND
ND

ND
ND

ND
ND

ND NA

ND
ND

ND
ND02241999 ND ND ND ND ND ND

ND NA ND ND05191999 ND ND NE ND ND ND ND

NA ND 5208251999 ND ND ND ND ND ND

NA ND ND11231999 ND ND ND ND ND ND ND

NA
NA

ND
ND

ND
ND

RJ IEJ
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FINAL
TABLE 32OANK CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING WELLSWELL143II CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

01

LOCATION DATE ACETONE CHLOROFORM TOLUSNE

BMMODLCHLORO 11METHANE DICHIOROETHANE 111TRICHIOROETHANE CIA12DLCHLOROATHENE 135TRIMETHYLBENZENE TRLCBLOROETHEIE TETRACHLOROETHENE

MW2

10181996 ND ND ND NI ND ND ND ND ND ND12171996 MD ND ND ND ND ND ND ND ND ND01151997 ND ND ND ND ND ND ND ND ND ND11597 DUP MD ND ND ND ND NI ND ND ND ND04101997 ND ND ND ND ND ND ND ND ND ND07111997 ND ND ND NI ND ND ND ND ND ND09021998 ND ND ND ND ND ND ND NA ND MD1125199802241999 MD
MD

ND
ND

ND
ND

ND
NI

ND
ND

ND
ND

ND
ND

NA
NA

ND
ND

ND
NI05181999 ND ND ND ND ND ND ND NA ND ND08241999 ND

ND

ND ND ND ND ND ND NA ND ND11231999 ND ND ND ND ND ND NA ND ND

MW3

10181996 18 ND ND ND ND ND ND ND ND ND101896 CHIP 20 ND ND ND ND ND ND ND ND ND12171996 ND ND ND ND ND ND ND ND ND ND121796 DUP01151997 ND
MD

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND04111997 ND ND ND ND ND ND ND ND ND ND07111997 ND ND ND ND ND ND ND ND ND ND09021998 ND ND ND ND ND ND ND NA ND ND9298 DUP11241998 ND

ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

NA
NA

ND
ND

ND
ND112498 DUP ND ND ND ND ND ND ND NA ND ND02251999 ND ND ND ND ND ND ND NA ND ND05181999 ND ND ND ND ND ND ND NA ND ND08241999 ND ND ND ND ND ND ND NA ND 1211231999 ND ND ND ND ND ND ND NA ND ND

MW4

10181996 11 ND ND ND ND ND ND ND 39 ND12171996 ND ND ND ND ND ND ND ND 27 ND01141997 ND ND ND ND ND ND ND ND 34 ND04111997 ND ND ND ND ND MD ND ND 32 ND07111997 ND ND ND ND ND ND ND ND 28 ND09021998 ND ND ND ND ND ND ND NA 20 ND11241998 ND ND ND ND ND ND ND NA 34 ND02241999 ND ND NI ND ND ND ND NA 26 ND22499 DUP ND ND NI ND ND ND ND NA 26 ND05181999 ND ND ND ND ND ND ND NA 29 ND08241999 ND ND ND ND ND ND ND NA 33 ND11241999 ND ND ND ND ND ND ND NA 24 ND
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FINAL
TABLE 32ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING WELLSWELL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON4IIII10181996 ND ND ND

MWSMW

ND ND ND 56 ND ND ND12171996 ND ND ND ND ND ND 49 ND ND01141997 ND ND ND ND ND ND 27 ND ND

ND04111997 ND ND ND ND ND ND 14 ND ND

ND4FL9DUP ND ND ND ND ND ND 16 ND ND

NI
ND0710199771097 DUP

ND
NI

ND
ND

ND
ND

ND
ND

NI
ND

ND
ND

35
28

ND
ND

21
ND

ND090219 ND ND ND ND ND ND ND NA ND112419 ND ND ND ND ND ND 32 NA ND02251999 ND ND ND ND ND ND 17 NA

ND05181999 ND ND ND ND ND ND ND NA

NJ ND08241999 ND ND ND ND ND ND ND NA

ND
ND

NI
ND11251999 ND ND ND ND ND ND NA ND ND

MW6

090219 ND ND ND ND NI ND ND NA 30 ND11241998 ND ND ND ND ND ND ND NA 3002251999 ND ND ND ND ND ND ND NA ND05181999 ND ND ND ND ND NT 10 NA08241999 ND ND ND ND ND ND ND NA 3511231999 ND ND ND ND ND ND ND NA

MW7

090219 ND ND ND ND ND ND ND NA

29
ND

NI11241998 ND ND ND ND ND ND ND NA 38

ND02251999 ND ND ND ND ND ND NT NA

ND05181999 ND ND ND ND ND ND ND NA

ND
ND

ND08241999 ND ND ND ND ND ND ND NA 1911231999 ND ND ND ND ND ND ND NA 15

MW8

09021998 ND ND ND ND ND ND ND NA 3011241998 ND ND ND ND ND ND ND NA 3302241999 ND ND ND ND ND ND 39 NA 83

ND

22499 DUP ND ND ND ND ND ND 42 NA 87

ND05181999 ND ND ND ND ND ND 45 NA

ND

51899 DUP ND ND ND ND ND ND 47 NA

19
21

ND
ND08241999 ND ND ND ND ND ND ND NA 72 ND82499 DIP ND ND ND ND ND ND ND NA 67 ND11241999 ND ND ND ND ND ND ND NA 42 ND112499 DUP ND ND ND ND ND ND ND NA 43 ND

MW9

09011998 ND ND ND ND ND ND ND11241998 ND ND ND ND ND ND ND NA

ND
ND

ND02241999 ND ND NI ND ND ND ND NA ND05181999 ND MD ND ND ND 14 ND NA ND08241999 MD ND ND ND ND 20 ND NA ND

1811231999 ND ND ND ND ND ND ND MA ND

19
ND

1



FINAL
TABLE 32ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING WELLSWELL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

C

ICCATION DATE ACETONE CHLOROFORM TOLUENSTOLUEN

BRONIODLD4ORO METHANE

11DLCLIKWOETHRIE 111TRLCHIOROTHANE 0512DICHLCRUETHENE 135TTHNETHYLBERIZEN TRICHIOROETHENE TEIRSCHIOROETHENE090119112519MWB 02241999051919990825199911251999
RI PROJECT SCREENING GOAL

ND ND ND ND ND ND ND NA ND NDND ND ND ND ND ND ND NA ND NDND ND ND ND ND ND ND NA ND NDNI NI ND ND ND ND ND NA NDND
ND

800

ND
ND

ND
ND

40

ND
ND

ND
ND

800

ND
ND

200

ND
ND

70

NA
NA0507

ND
ND

50

ND
ND

50

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAM PER

LITER GLND NOT DETECTED SHOVE LABORATORY METHOD REPORTING LIMITND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS QUALIFIED AS

NOT DETECTED BASED ON

DETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITEDSTATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM 10X AND 5X RULESNA NOT ANALYZED

DUP DUPLICATE IAMPLE

RI REMEDIAL INVESTIGATIONSHADED CELLBOLD TYPEFACE INDICATESINDICATE VALUE EXCEEDING THE ASSOCIATED RI PROJECT SCREENING GOAL

RI PROJECT SCREENING GOAL NOT ESTABLISHED



FINAL
TABLE 33CONSTITUENTSCONSTITUENT DETECTED IN FIELD QUALITY CONTROL BLANK SAMPLESSAMPLE NOVEMBER 1999143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

FIELD BLANK TAP WATERFIELD BLANK ASTM TYPE II WATERRINSATE BLANK

TRIP BLANK

WIL11231999112319991124199911231999

MW599002FFMW599F002FA MW899OO2R TB1123991

10
ND

ND
ND

37
ND

ND
ND

NOTESNOTE
ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER PGIASTM AMERICAN SOCIETY FOR TESTING AND MATERIALND NOT DETECTED ABOVE LABORATOIY METHOD REPORTING LIMIT

C
C

CFL



FINAL

SHEETSSHEET ARE INCLUDED IN APPENDIX B THE QC DATA VALIDATION REPORT IS

INCLUDED IN APPENDIX C APPENDIX CONTAINSCONTAIN COPIESCOPIE OF THE CHAINOF

CUSTODY FORMS

331 GROUNDWATER SAMPLESSAMPLE

TE WAS DETECTED BELOW THE PSG IN THE GROUNDWATER SAMPLESSAMPLE COLLECTED

FROM MCNITORING WELLSWELL MW4 MW6 MW7 AND MW8 PCE WAS
DETECTED BELOW THE PSG IN THE GROUNDWATER SAMPLE COLLECTED FROM WELL

BSOO4PZ CIS12DICHLOROETHER CIS12DCE WAS DETECTED BELOW THE

PSG IN THE GROUNDWATER SAMPLE COLLECTED FROM WELL MW5

TIME SERIESSERIE PLOTSPLOT OF GROUNDWATER ELEVATION AND TCE PCE AND

CIS12DCE CONCENTRATIONSCONCENTRATION WERE PRODUCED FOR WELLSWELL BSOO4PZ MW4
MW5 AND MW8 TO DETERMINE WHETHER MEASURED CONTAMINANT
CONCENTRATIONSCONCENTRATION CORRELATE WITH GROUNDWATER FLUCTUATIONSFLUCTUATION BENEATH THE

STATION THE TIME SERIESSERIE PLOTSPLOT ARE SHOWN IN FIGURESFIGURE 32 AND 33 PORTIONSPORTION
OF THE DATA FOR WELLSWELL MW4 AND MW8 INDICATE AN APPARENT CORRRELATION

BETWEEN CONTAMINANT CONCENTRATION AND GROUNDWATER ELEVATION FIGURE
32 NO CLEAR CORRELATION IS EVIDENT IN THE DATA FOR WELLSWELL MW5 AND
BSOO4PZ

332 FIELD OC BLANK SAMPLESSAMPLE

FIELD QC BLANK SAMPLESSAMPLE TABLE 33 WERE ANALYZED FOR THE SAME

PARAMETERSPARAMETER AS THE ASSOCIATED GROUNDWATER SAMPLES CHLOROFORM AND

BROMODICHIOROMETHANE WERE DETECTED IN THE TAP WATER FIELD BLANK THESE

COMPOUNDSCOMPOUND ARE CONMION RESIDUAL BYPRODUCTSBYPRODUCT OF THE DRINLDNG WATER
CHLORINATION PROCESSPROCES AND WERE LIKELY PRESENT IN THE SOURCE WATER USED TO

PREPARE THE TAP WATER FIELD BLANK CHLOROFORM AND BROMODICHIORO
METHANE WERE NOT DETECTED IN ANY GROUNDWATER SAMPLES

39
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FINAL

SECTION 40

CONCLUSIONSCONCLUSION

GROUNDWATER SAMPLESSAMPLE COLLECTED AT THE SEATTLE ANGSANG IN NOVEMBER 1999

WERE ANALYZED FOR VOCS THE CHLORINATED COMPOUNDSCOMPOUND PCE TCE ANDOR
CIS12DCE WERE DETECTED BELOW WASHINGTON STATE MTCA METHOD

CLEANUP LEVELSLEVEL IN SELECT MONITORING WELLSWELL NEAR THE SOUTHERN STATION

BOUNDARY AND AT THE NORTH END OF THE STATION

THE HIGHEST CHLORINATED VOC CONCENTRATION DETECTED TO DATE IN

GROUNDWATER WAS TCE AT 83 JIGI IN MONITORING WELL MW8 FEBRUARY

1999 CONCENTRATIONSCONCENTRATION OF TCE IN THISTHI WELL HAVE STEADILY DECLINED OVER THE

LAST THREE QUARTERLY SAMPLING EVENTSEVENT THE CONCENTRATION DETECTED IN

NOVEMBER 1999 42 JTGL WAS BELOW THE MTCA METHOD CLEANUP LEVEL

OF 50 JTGL

TIME SERIESSERIE PLOTSPLOT OF CONTAMINANT CONCENTRATION VERSUSVERSU GROUNDWATER
ELEVATION WERE PRODUCED FOR MONITORING WELLSWELL BSOO4PZ MW4 MW5
AND MW8 PORTIONSPORTION OF THE DATA FOR WELLSWELL MW4 AND MW8 INDICATE AN

APPARENT CORRELATION BETWEEN DISSOLVED CONTAMINANT CONCENTRATIONSCONCENTRATION AND

TEMPORAL WATER TABLE FLUCTUATIONS THISTHI CORRELATION IS LESSLES APPARENT IN

WELLSWELL MW5 AND BSOO4PZ

THE SOURCE OF THE CHLORINATED VOCSVOC DETECTED IN GROUNDWATER HAS NOT BEEN

IDENTIFIED OBSERVED TCE CONCENTRATIONSCONCENTRATION IN MONITORING WELLSWELL MW4 AND

MW8 APPEAR TO DEPEND IN PART ON GROUNDWATER ELEVATION WHICH

SUGGESTSSUGGEST THAT THERE MAY BE RESIDUAL CONTAMINANT SOURCE EG SORBED

PHASE VOCSVOC IN SOILSSOIL NEAR THE WATER TABLE PROXIMAL TO THESE WELLS AS

DISCUSSED IN THE PHASE II RI REPORT ERM 1999A THE TCE DETECTED IN

MONITORING WELLSWELL IN THE SOUTHERN PORTION OF THE STATION MAY BE RELATED TO

THE DISSOLVED TCE PLUME BENEATH THE BOEING FACILITY IMMEDIATELY SOUTH OF

THE SEATTLE ANGS

41
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FINAL

SECTION 50

REFERENCESREFERENCE

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM 1999A INSTALLATION RESTORATION

PROGRAM FINAL PHASE II REMEDIAL
INVESTIGATION REPORT 143RD COMBAT

COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL GUARD STATION AUGUST 1999

1999B INSTALLATION RESTORATION PROGRAM FINAL PHASE II FEASIBILITY

STUDY REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL

GUARD STATION AUGUST 1999

1999C INSTALLATION RESTORATION PROGRAM FINAL 19992000

GROUNDWATER MONITORING WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON
SEATTLE AIR NATIONAL GUARD STATION SEPTEMBER 1999

51
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APPENDIX

WATER LEVEL DATA

KCSIIP4 42642



FINAL

TABLE AI

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEAAURINGPOINT WATER LEVEL

MONITORING WELL EIEYIOII DAT DEPTH TO WATEI
ELEVATION

FTAIISI FT AMSI

91796 888 578

LO22J96 893 573

1211796 808 658

11497 698 768

BSOO4PZ 1466 41197 723 743

BACKGROUND WELL 71097 808 658

9198 979 487

112498 939 527

02241999 684 782

05181999 781 685

08251999 850 616

11231999 884 582

91796 916 523

102296 942 497

121796 851 588

11597 748 691

41097 765 674

BSOO5PZ 1439 71197 847 592

9198 1012 427

112498 941 498

02241999 732 707

05181999 815 624

08241999 919 520

11231999 913 526

91796 912 547

102296 947 512

121796 854 605

11497 762 697

41197 777 682

BSOO6PZ 1459 71197 849 610

9198 1029 430

112498 937 522

02241999 742 717

05281999 820 639

08241999 916 543

11231999 910 549
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FINAL

MOMTORMG WELL

TABLE AI

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

10221 918

MWI 1492

BACKGROUND WELL

574

121796 820 672

11497 711 781

41097 758 734

71197 851 641

9198 1022 470

112498 945 547

02241999 712 780

05181999 825 667

08251999 878 614

11231999 923 569

102296 889 571

121796 803 657

11597 713 747

41097 725 735

MW2 1460 71197 798 662

9198 959 501

112498 975 485

02241999 670 790

05181999 771 689

08241999 868 592

11231999 867 593

102296 777 411

121796 678 510

11597 780 408

41197 606 582

MW3 1188 71197 694 494

9198 809 379

112498 720 468

02241999 556 632

05181999 665 523

08241999 705 483

11231999 743 445

102296 820 385

121796 721 484

11497 631 574

41197 665 540

MW4 1205 71197 743 462

9198 821 384

112498 814 391

02241999 608 597

05181999 716 489

08241999 814 391

11241999 773 432
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FINAL

TABLE AI

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL
DEPTH TO WATER

MOLUTORING WELL ELEVATION DATE
IT BM ELEVATION

FT AMA1
FT AMS

102296 1006 388

121796 906 488

11497 801 593

41197 836 558

MW5 1394 71097 923 471

9198 1015 379

112498 1011 383

02241999 784 610

05181999 898 496

08241999 997 397

11231999 974 420

9198 838 324

112498 764 398

MW6 1162 02241999 550 612

05181999 655 507

08241999 754 408

11231999 728 434

9198 675 542

112498 730 487

MW7 1217 02241999 594 623

05181999 705 512

08241999 808 409

11231999 785 432

9IF 98 889 301

112498 802 388

MW8 1190 02241999 582 608

05181999 695 495

08241999 795 395

11241999 759 431

9198 978 452

1124 98 800 630

MW9 1430 02241999 676 754

05181999 769 661

08241999 842 588

11231999 843 587

9198 1042 455

112498 969 528

MWB 1497 02241999 740 757

05181999 843 654

08251999 900 597

11231999 945 552

NOTEV

FT AMSI FEET ABOVE MEAN SEA LEVEL

FT BMP FEET BELOW MEASURING POINT
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APPENDIX

LABORATORY DATA SUMMARY SHEETSSHEET
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DECEMBER 1999

CR
MULTICHEM

ANALYTICAL SERVICESSERVICE

MAS I 911082

ERMWEST
915 118TH AVENUE SE
SUITE 130
BELLEVUE WA 98005

ATTENTION ROB LEET

PROJECT NUMBER 4G0724

PROJECT NAME SEATTLE ANGSANG

DEAR MR LEET

ON NOVEMBER 24 1999 MULTICHEM ANALYTICAL SERVICESSERVICE RECEIVED 18 SAMPLESSAMPLE
FOR ANALYSIS THE SAMPLESSAMPLE WERE ANALYZED WITH EPA METHODOLOGY OR EQUIVALENT
METHODSMETHOD AS SPECIFIED IN THE ATTACHED ANALYTICAL SCHEDULE THE RESULTSRESULT
SAMPLE CROSSCROS REFERENCE AND QUALITY CONTROL DATA ARE ENCLOSED

SINCERELY

AR B JEROME
SENIOR PROJECT MANAGER

TBJHALTRM

ENCLOSURE

CC ANITA QUESADA
ERM WEST INC

560 NACHESNACHE AVEMUE SW SUITE 101 RENTON WOSHINGTON 9805522004252288 FAX 4252288336180060 INFOMULTIRHEMCONI

LI
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MULTICHEM
MAS D 911082 ANALYTICAL SERVICESSERVICE

SAMPLE CROSSCROS REFERENCE SHEET

CLIENT ERNWEST
PROJECT 600723
PROJECT NAME SEATTLE ANGSANG

MAS CLIENT DESCRIPTION DATE SAMPLED MATRIX

9110821 BS006PZ99002 112399 WATER9110822 MW299OO2 112399 WATER9110823 MW199O02 112399 WATER9110824 MW1099OO2 112399 WATER9110825 MW999OO2 112399 WATER9110826 BSOO4PZ99OO2 112399 WATER9110827 BS005PZ99IJO2 112399 WATER9110828 MW399O02 112399 WATER9110 829 MW699002 112399 WATER91108210 MW7990O2 112399 WATER91108211 MW599002 112399 WATER91108212 MW599002FA 112399 WATER91108213 MW599002FT 112399 WATER91108214 TB1123991 112399 WATER91108215 MW899OO2 112499 WATER91108216 MW899OO2D 112499 WATER91108217 MW899OO2R 112499 WATER91108218 MW499002 112499 WATER

TOTALSTOTALTOTALSTOTAL

MATRIX SAMPLESSAMPLE

WATER 18

MAS STANDARD DISPOSAL PRACTICE

THE SAMPLESSAMPLE FROM THISTHI PROJECT WILL BE DISPOSED OF IN THIRTY 30 DAYSDAYFROM THE DATE OF THE REPORT IF AN EXTENDED STORAGE PERIOD IS REQUIREDPLEASE CONTACT OUR SAMPLE CONTROL DEPARTMENT BEFORE THE SCHEDULED
DISPOSAL DATE
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MULTICHEM
MAS D 911082 ANALYTICAL SERVICESSERVICE

ANALYTICAL SCHEDULE

CLIENT ERNWEST
PROJECT 600723
PROJECT NAME SEATTLE ANGSANG

ANALYSISANALYSI TECHNIQUE REFERENCE L2B

VOLATILE ORGANICSORGANIC ANALYSISANALYSI GCMSGCM EPA 826DB

MASRENTON
ANC MAS ANCHORAGE
SUB SUBCONTRACT

KCSIIP4 42650



MULTICHEM
MPS D 911082 ANALYTICAL SERVICESSERVICE

CASE NARRATIVE

CLIENT ERMWEST
PROJECT 600723
PROJECT NPIME SEATTLE ANGSANG

CASE NARRATIVE VOLATILE ORGANICSORGANIC ANALYSISANALYSI

THE FOLLOWING ANOMALIESANOMALIE WERE ASSOCIATED WITH THE PREPARATION ANDOR ANALYSISANALYSIOF THE SAMPLESSAMPLE IN THISTHI ACCESSION

PER CLIENT REQUEST INITIAL CALIBRATION FOR ALL QUANTIFIED COMPOUNDSCOMPOUND HAS BEENPERFORMED USING AVERAGE RESPONSE FACTORS IN ALL CASESCASE EXCEPT FOR THETARGET COMPOUND VINYL ACETATE THE PERCENT RELATIVE STANDARD DIFFERENCERSD IS 30 IN THE INITIAL CALIBRATION IN THE CASE OF VINYL ACETATE ALLASSOCIATED CONTINUING CALIBRATIONSCALIBRATION INDICATED POTENTIAL HIGH BIASBIA WITHVINYL ACETATE NOT DETECTED IN ANY OF THE ASSOCIATED SAMPLES IN ORDER TOACHIEVE THISTHI RSD CRITERION SOME OF THE HIGH OR LOW END CALIBRATION POINTSPOINTMAY HAVE BEEN ELIMINATED FROM THE INITIAL CALIBRATION HOWEVER THE INITIALCALIBRATION OF ALL TARGET COMPOUNDSCOMPOUND CONTAINSCONTAIN AT LEAST FIVE CONSECUTIVE POINTSPOINTOVER THE CALIBRATION RANGE WITH THE LOW POINT AT OR BELOW THE REPORTINGLIMIT AND THE HIGH POINT DEFINING THE UPPER LIMIT OF THE CALIBRATION RANGENO FURTHER CORRECTIVE ACTION WAS PERFORMED

THE INITIAL UNDILUTED ANALYSISANALYSI OF THE SAMPLE IDENTIFIED AS 91108217 MW899002R CAUSED FATAL INSTRUMENT ERROR DUE TO THE PRESENCE OF AN EARLYELUTING NONTARGET COMPOUND IT WAS NECESSARY TO ANALYZE THISTHI SAMPLE WITH TENFOLD BASE DILUTION REPORTING LIMITSLIMIT HAVE BEEN ADJUSTED ACCORDINGLY NOFURTHER CORRECTIVE ACTION WAS PERFORMED

ALL OTHER ASSOCIATED QUALITY ASSURANCEQUALITY CONTROL QAQC PARAMETERSPARAMETERWERE WITHIN ESTABLISHED MULTJCHEM CONTROL LIMITS
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MULTICHEM
MAS D 911082 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUNMARY

CLIENT EFMWEST DATE SAMPLED NA
PROJECT 600723 DATE RECEIVED NA
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID METHOD BLANK DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETH7 10
ACETONE 10

1DICHLORQETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10
11DICHLOROETJJE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 10

1TRICHLOROETHPJQ 10
12DICHLOROETJJQ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLOROMETHJNE 10

ISI 3DICHLOROPROPENE 30
4METHYL2 PENTANONE 10
TRANS13DICHLOROPRO 30
112TRICHLOROETHANE 10
TOLUENE 10
CHLORODIBROMOMETHJN 20
2HEXANONE 10
TETBACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42652



MULTICHEM
MAS D 911082 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED NAPROJECT 600723 DATE RECEIVED NAPROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID METHOD BLANK DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10
STYRENE 10OXYLENE 1012 2TETRACHLOROETHJ 10

3DICHLOROBENZENE 20
4DICHLOROBENZENE 20

PISOPROPYLTOLTJE 2012DICHLOROBENZE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

12DICHLOROETHJED4 91 81 130TOLUENED8 102 80 120
BROMOFLUOROBENZENE 96 75 118

KCSIIP4 42653



MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 4T 911082

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED NA
PROJECT 600723 DATE RECEIVED NA
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID METHOD BLANK DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGL
EPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLTJOROT3JQ 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10
11DICHLOROETHANE 10
VINYL ACETATE 10
2BTJTANONE 10
CHLOROFORM 10
CIS12DICHLQROETHEN 10
111TRICHLQROETHAJE 10

2DICHLOROETIIANE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLOROMETHANE 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANS13DICHLOROPRO 30

2TRICHLORQETHJNE 10
TOLUENE 10
CHLORODIBROMOMETHANE 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42654



MULTICHEM
ANALYTICAL SERVICESSERVICEIASIA ID 911082

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST
DATE SAMPLED NAPROJECT 600723
DATE RECEIVED NAPROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID METHOD BLANK DATE ANALYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE 10OXYLENE 1012 2TETRACHLOROETNE 103DICHLOROBENZENE 204DICHLOROBENZENE 20PISOPROPYLTOLTJW 202DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY
LIMITSLIMIT

L2DICHLOROETJED4
92 81 130TOLUENED8
99 80 120BROMOFLUOROBENZENE
93 75 118

KCSIIP4 42655



MULTICHEM
HAS ID 911082 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED NA
PROJECT 4T 600723 DATE RECEIVED NAPROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID METHOD BLANK DATE ANALYZED 113099SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHE 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10
11DICHLOROETHJE 10
VINYL ACETATE 10
2BTJTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 101 1TRICHLOROETHANE 10
12DICHLOROETHE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPJ 10
TRICHLOROETHENE 10
BROMODICHLOROTHJ 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANS13DICHLOROPRO 30

2TRICHLOROETHANE 0
TOLUENE 10
CHLORODIBROMOTHJ 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42656



MULTICHEM
MAS ID 911082 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED NAPROJECT 600723
DATE RECEIVED NAPROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID METHOD BLANK DATE ANALYZED 113099SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE 10OXYLENE 10LL22TETRACHLOROETPP 103DICHLOROBENZENE 204DICHLOROBENZENE 20PISOPROPYLTOLTJENE 202DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

12DICHLQROETD4 90 81 130TOLTJENED8
99 80 120BROMOFLUOROBENZENE
94 75 118

KCSIIP4 42657



10

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 911082I

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID BSOO6PZ99002 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLORONETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHA 10
ACETONE 10

IDICHLQRQETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10
11DICHLQROETHJ 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETP 1011 1TRICHLOROETHANE 10

2DICHLOROETHANE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLOROMETHA 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLORQETHA 10
TOLUENE 10
CHLORODIBRQMO14ETHJN 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42658



MAS ID 9110821

11

MULTICHEM
ANALYTICAL SERVICESSERVICE

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

MP XYLENE
TYRENE

OXYLENE
12 2TETRACHLOROET
3DICHLOROBENZE
4DICHLOROBENZENE

P ISOPROPYLTOL1JE
2DICHLOROBENZEME

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNIT
DILUTION FACTOR

1
10
10
20
20
20
20

112399
112499NA
112999
UGL

SURROGATE PERCENT RECOVERY

2DICHLOROETJJD4
88TOLUENED8
96

BROMOFLUOROBENZE 104

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

ERMWEST
600723
SEATTLE ANGSANG
BSOO6PZ99OO2
WATER
8260B

COMPOUNDSCOMPOUND
RESULTSRESULT

1010

LIMITSLIMIT

81 130
80 120
75 118

KCSIIP4 42659



12

MULTICHEM
MAS I D 9110822 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA STJMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW299OO2 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
3ROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLU3ROMETHJ 10
ACETONE 10

1DICHLQROETHE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLOROETHA 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHE 1011 1TRICHLQROETJJJJ 1012DICHLOROET 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLORQMET 10

ISI 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 3011 2TRICHLOROETHNE 10
TOLUENE 10
CHLORODIBRQMOMETHANE 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42660



13

MULTICHEM
MAS ID 9110822 ANALYTICAL SERVICE3

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT EFMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW299OO2 DATE ANAIJYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 826DB
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLENE 10STYRENE 10OXYLENE 10112 2TETRACHLOROETJJJ 103DICHLOROBENZE 204DICHLOROBENZE 20PISOPROPYLTOLIJE 20L2DICHLOROBENZE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

L2DICHLOROETHANED4
92 81 130TOLUENED8
99 80 120BROMOFLUOROBENZE
106 75 118

KCSIIP4 42661



14

MULTICHEM
MAS ID 9110823 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MWL99OQ2 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUQROMETHJ 10
ACETONE 10

1DICHLOROETHENE 10
NETHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLOROETHANE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 1011 1TRICHLOROETJ 10
12DICHLORQETHJ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPE 10
TRICHLOROETHENE 10
BROMODICHLQROTJ 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLOROETHJJ 10
TOLUENE 10
CHLORODIBROMOMETJA 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42662



15

MULTICHEM
MAS D 9110823 ANALYTICAJ SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW1990O2 DATE ANALYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

INPXYLENE 10STYRENE 10OXYLENE 1012 2TETRACHLOROET 103DICHLOROBENZENE 20
4DICHLOROBENZENE 20PISOPROPYLTOL 20L2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT
12DICHLOROETHNER 90 81 130TOLUENED8

95 80 120BROMOFLUOROBENZENE
103 75 118

KCSIIP4 42663



16

MULTICHEM
MAS D 9110824 ANALYTICAL SEIWICESSEIWICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW1099002 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHA 10
ACETONE 10
1IDICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLQROETHENE 10
11DICHLORQETH 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 1011 1TRICHLOROETHJE 10
12DICHLORQETHJNE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPRQP 10
TRICHLOROETHENE 10
BROMODICHLOROMETHJ 10
CI51 3DICHLOROPROPE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLOROETIIJ 10
TOLUENE 10
CHLORODIBROMQMETHAJ 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42664



17

MS ID 9110824
MULTICHENI

ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

MP XYLENE
TYRENE

OXYLENE
12 2TETRACHLORQETP
3DICHLOROBENZE

DICHLOROBENZENE
PI SOPROPYLTOLUE

2DICHLOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNIT
DILUTION FACTOR

101
10

2
20
20

112399
112499
NA
112999
UGL

SURROGATE PERCENT RECOVERY

2DICHLOROETHJED4 91
TOLTJENED8

93
BROMOFLUOROBENZE 102

LIMITSLIMIT

81 130
80 120
75 118

ERMWEST
600723
SEATTLE ANGSANG
MW1099OO2
WATER
8260B

COMPOUNDSCOMPOUND
RESULTSRESULT

KCSIIP4 42665



18

MULTICHENI
MAS D 911082 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW999002 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGIL
EPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLORQFLUQROMETHA 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLORQETHNE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 1011 1TRICHLOROETIJ 10
12DICHLOROETHJNE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPRPJJ 10
TRICHLOROETHENE 10
BROMODICHLOROMTIJ 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLQROETHA 10
TOLUENE 10
CHLORODIBROMOETHAN 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42666



19

MULTICHEM
MAS D 9110825 ANALYTICAJ SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW999J002 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLEN 10STYRENE 10OXYLENE 1012 2TETRACHLOROETJ 10
JDICHLOROBENZENE 20
4DICHLOROBENZENE 20

PISOPROPYLTOLTJENE 20
L2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT
L2DICHLQROETHJED4

94 81 130TOLUENED8
96 80 120BROMOFLUOROBENZENE
98 75 118

KCSIIP4 42667



20

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 9110826

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID BS004PZ99QO2 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUN

CHLOROMETHJQ 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETN 10
ACETONE 10

1DICHLORQETJJ 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLOROETHANE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETNENE 10

ITRICHLOROETHA 1012DICHLOROETJ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROP 10
TRICHLORQETHENE 10
BROMODICHLOROMETHA 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPPOPENE 3011 2TRICHLOROETHANE 10
TOLTJENE 10
CHLORODIBROMOTJ 20
2HEXANQIQE 10
TETRACHLOROETHENE 31
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42668



21

MULTICHEM
MAS ID 9110826 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA STTH4MARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 41 600723
DATE RECEIVED 112499PROJECT NPME SEATTLE ANGSANG DATE EXTRACTE NACLIENT ID BS004PZ99OO2 DATE ANALYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE 10OXYLENE 10
103DICHLOROBENZE 20L4DICHLOROBENZE 20

PISOPROPYLTOLTJE 20
L2DICHLOROBENZEME 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT
L2DICHLOROETD4 93 81 130TOLUENED8

97 80 120BROMOFLUOROBENZE
103 75 118

KCSIIP4 42669



22

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 9110827

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID BS005PZ99OO2 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGILEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANT 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROTHQE 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLQROETHJJ 10
VINYL ACETATE 10
2BUTAN0NE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 1011 1TRICHLQROETHAN 10
12DICHLOROETHAJ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPRQPP 10
TRICHLOROETHENE 10
BROMODICHLOROMET 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANS13DICHLOROPRO 30
112TRICHLOROETJP 10
TOLUENE 10
CHLORODIBROMOMET 20
2HEXANONE 10
TETRACHLORQETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42670



23

MAS ID 9110827
MULTICHEM

ANALYTICAL SERVICESSERVICE

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

RNP XYLENE
TYRENE

OXYLENE
12 2TETRACHLOROET
3DICHLOROBENZENE
4DICHLOROBENZENE

PI SOPROPYLTOLIJENE
2DICHLOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UN ITS
DILUTION FACTOR

10
102222

112399
112499NA
112999
UGL

81 130
80 120
75 118

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

ERMWEST
600723
SEATTLE ANGSANG
BSOO5PZ99OO2
WATER
82608

COMPOUNDSCOMPOUND
RESULTSRESULT

SURROGATE PERCENT RECOVERY

2DICHLOROETAJD4 93
TOLTJENED8
BROMOFLUOROBENZE

102

LIMITSLIMIT

KCSIIP4 42671



24

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 9110828

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW3991002 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETJANE 10
TRICHLOROFLUORONETHJ 10
ACETONE 10

1DICHLORQETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10
11DICHLQROETRI 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 10

1TRICHLOROETHAJ 1
12DICHLOROETHANE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLQRQPROP 10
TRICHLOROETHENE 10
BROMODICHLOROMETHA 10
CIS1 3DICHLOROPROPENE 30

METHYL2 PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLOROETHJJ 10
TOLUENE 10
CHLORODIBROMQMETH 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42672



25

MULTICHEM
MAS ID 9110823 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW399002 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLENE 10
STYRENE 10OXYLENE 10112 2TETRACHLOROETJ 10

3DICHLOROBENZENE 20
4DICHLOROBENZENE 20

PISOPROPYLTOLUENE 20
L2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

12DICHLQROETJE4 93 81 130TOLUENED9 95 80 120
BROMOFLUOROBENZENE 102 75 118

KCSIIP4 42673



26

MULTICHEM
MAS ID 9110829 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW699002 DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 826DB DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHN 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

IDICHLOROETHANE 10
VINYL ACETATE 10
2BTJTANONE 10
CHLOROFORM 10
CIS12DICHLQROETNE 1011 1TRICHLOROETJAE 10
I2DICHLORQETJ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPJ 10
TRICHLORQETHENE 29
BROMODICHLOROMETIJ 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
I12TRICHLOROETHJN 10
TOLUENE 10
CHLORODIBRONOETPJ 20
2HEXANONE 10
TETRACHLORQETNENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42674



27

NAS ID 9110829
MULTICHEM

ANALYTICAL SERVICESSERVICE

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

MIP XYLENE
STYRENE
OXYLENE
112 2TETRACHLOROETF

3DICHLOROBENZE
4DICHLOROBENZEN

PI SOPROPYLTOLUENE
2DICHLOROBENZE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
TJNI TS
DILUTION FACTOR

10
10
10
2
202

112399
112499NA
112999
UGL

81 130
80 120
75 118

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

ERMWEST
600723
SEATTLE ANGSANG
MW6990O2
WATER
8260B

COMPOUNDSCOMPOUND
RESULTSRESULT

1010

SURROGATE PERCENT RECOVERY

2DICHLOROETJJED4
95TOLUENED8
97BROMOFLUOROBENZE
101

LIMITSLIMIT

KCSIIP4 42675



28

MULTICHEM
MAS ID 91108210 ANALYTICALSEEVICESANALYTICALSEEVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SINPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW799002 DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLORQFLUQROMET 10
ACETONE 10

1DICELOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLORQETHAN 10
VINYL ACETATE 10
2BUTANQNE 10
CHLOROFORM 10
CIS12DICHLQROETHEN 1011 1TRICHLORQETJANE 10
1I2DICHLOROETHJNE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 15
BROMODICHLOROMET 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANS13DICHLOROPRO 30
112TRICHLOROETHA 10
TOLTJENE 10
CHLORODIBROMONTHA 20
2HEXANONE 10
TETRACHLORQETIIENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42676



29

MULTICHEIN
MAS D 91108210 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399PROJECT 600723
DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW799OO2 DATE ANALYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 82603
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

1NPXYLEME 10STYRENE 10OXYLENE 1012 2TETRACHLOROETPJ1 103DICHLOROBENZE 204DICHLOROBENZENE 20PISOPROPYLTOLTJE 20L2DICHLOROBENZE 20

SURROGATE PERCENT RECOVERY
LIMITSLIMIT

L2DICHLOROETJ4
92 81 130TOLUENED8
95 80 120BROMOFLUOROBENZE
102 75 118

KCSIIP4 42677



30

MAS ID 911082LI
MULTICHEM

ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

ERNWEST
600723
SEATTLE ANGSANG
MW599002
WATER
8260B

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UN ITS

DILUTION FACTOR

112399
112499NA
112999
UGIL

CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHAME
CHLOROETHANE
TRI CHLOROFLTJQRQTIJ
ACETONE

1DICHLOROETHENE
NETHYLENE CHLORIDE
CARBON DISULFIDE
TRANSI 2DICHLOROETHENE

1DICHLOROETHNQE
VINYL ACETATE
2BUTANONE
CHLOROFORM
CISI 2DICHLOROETHEN
11 1TRICHLOROETHAN
12DICHLORQETHJ
CARBON TETRACHLORIDE
BENZENE

2DICHLOROPROPANE
TRI CHLOROETHENE
BROMODI CHLOROMETHANE
CIS1 3DICHLORQPROPENE
4METHYL 2 PENTANONE
TRANSI 3DICHLOROPROPENE
11 2TRICHLOROETHANE
TOLUENE
CHLORODIBRQMOMETHJ
2HEXANONE
TETRACHLQROETHENFJ
CHLOROBENZENE
ETHYLBENZENE
BROMO FORM

50
10
10
10
10
10
50
50
10
10
10
10
10
10
10
10
10
10
10
10
30
10
30
10
10
20
10
10
10
10
30

COMPOUNDSCOMPOUND RESULTSRESULT

22

KCSIIP4 42678



31

ID 91108211
MULTICHEM

ANALYTICAL SERVICESSERVICE

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

MP XYLENE
STYRENE
OXYLENE
112 2TETRACHLOROETF

3DICHLOROBENZEME
14 DICHLOROBENZEME
PI SOPROPYLTOLTJE

2DICHLOROBENZEME

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
TJNI TS
DILUTION FACTOR

RESULTSRESULT

10
10
10
10
20
20
202

112399
112499NA
112999
UGL

81 130
80 120
75 118

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

EBMWEST
600723
SEATTLE ANGSANG
NW599OO2
WATER
8260B

COMPOUNDSCOMPOUND

SURROGATE PERCENT RECOVERY

2DICHLOROETHJED4
94TOLTJENED8
95BROM0FLUOROBENZE
102

LIMITSLIMIT

KCSIIP4 42679



32

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 91108212

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW599QQ2FA DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGL
EPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETJ 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISTJLFIDE 50
TRANSI 2DICHLORQETHENE 10
I1DICHLOROETHJJ 10
VINYL ACETATE 10
2BTJTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 10

1TRICHLOROETHINE 10
2DICHLOROETHAN 10

CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLORQMETJJ 10
CISI 3DICHLOROPROPENE 30
4METHYL2PENTANON 10
TRANSI 3DICHLOROPROPENE 3011 2TRICHLOROETHANE 10
TOLUENE 10
CHLORODIBROMOMETHANE 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42680



33

MULTICHENI
ANALYTICAL SERVICESSERVICE

MAS ID 91108212

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW599OO2FA DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

MPXYLENE 10
STYRENE 10
OXYLENE 1012 2TETRACHLOR0ETHJE 10
13DICHLOROBENZEME 20

4DICHLOROBENZENE 20
PISOPROPYLTOLUENE 20
12DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

12DICELOROETHJED4 93 81 130TOLUENED8 97 80 120
BROMOFLUOROBENZENE 99 75 118

KCSIIP4 42681



34

MULTICLIEM
ANALYTICAL SERVICESSERVICEMASMA ID 91108213

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112399
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW599002FT DATE ANALYZED 112999
SAMPLE MATRIX WATER UNITSUNIT UGL
EPA METHOD 82603 DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUQROMETII 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLOROETHANE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 37
CISI2DICHLQRQETHEN 10
11 1TRICHLOROETHANE 10
12DICHLORQETHANE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPRQPANE 10
TRICHLOROETHENE 10
BROMODICHLORQNETHJN 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANQNE 10
TRANSI 3DICHLOROPROPENE 30

2TRICHLOROETHANE 10
TOLUENE 10
CHLORODIBROMO4ETHANE 20
2HEXANONE 10
TETPACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42682



35

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 91108213

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUNMARY

CLIENT ERNWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW599002FT DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

MPXYLENE 10
STYRENE 10
OXYLENE 10112 2TETRACHLOROETNE 10

3DICHLOROBENZENE 20
4DICHLOROBENZENE 20

PISOPROPYLTOLUE 20
12DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

12DICHLOROETHANED4 92 81 130TOLUENED8 98 80 120
BROMOFLUOROBENZENE 100 75 118

KCSIIP4 42683



36

MULTICHEM
ANALYTICAL SERVICESSERVICEMAS ID 91108214

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112399PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID TB112399I DATE ANALYZED 112999SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHJNE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHJ 10
ACETONE 10

1DICHLORQETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLORQETU 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 1011 1TRICHLORQETJJ 10
12DICHLOROETHANE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPPJE 10
TRICHLORQETHENE 10
BROMODICHLORQMETHJNJ 10
CISI 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANS13DICHLOROPRO 30

12TRICHLORQETJA 10
TOLUENE 10
CHLORODIBROMOMETJ 20
2HEXANQNE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42684



37

MULTICHEM
MAS ID 91108214 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA STJNMRY

CLIENT EPNWEST DATE SAMPLED 112399PROJECT 600723
DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID TB112399J
DATE ANALYZED 112999SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLEME 10STYRENE 10OXYLENE 10L2I2TETRACHLOROETFJ 103DICHLOROBENZENE 204DICHLOROBENZENE 20PISOPROPYLTOLNE 20L2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY
LIMITSLIMIT

L2DICHLOROETHAND4
92 81 130TOLUENED8
98 80 120BROMOFLUOROBENZENE
101 75 118

KCSIIP4 42685



38

MULTICHEM
MAS ID 91108215 ANALYTICALSERVICESANALYTICALSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112499PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW8990O2 DATE ANALYZED 113099SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 826DB DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMONETHANE 10
CHLOROETHANE 10
TRICHLOROFLUOROMETHA 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 1011DICHLOROET 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHENE 1011 1TRICHLOROETIIJE 10
12DICHLOROETHAJJE 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETNE 42
BROMODICHLQROJ 10
CISI 3DRCHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 3011 2TRICHLOROETHANE 0
TOLUENE 10
CHLORODIBROMOMETHJ 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42686



39

MULTICHEM
MAS ID 91108215 ANALYTIC SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112499PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW899OO2 DATE ANALYZED 113099SAMPLE MATRIX WATER
UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE 10OXYLENE 10112 2TETRACHLOROETE 103DICHLOROBENZE 204DICHLOROBENZE 20PISOPROPYLTOLJE 20L2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY
LIMITSLIMIT

L2DICHLOROETIJ4
94 81 130TOLTJENED8
97 80 120BROMOFLUOROBENZE
100 75 118

KCSIIP4 42687



40

MULTICHEM
MAS D 91108216 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112499
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW899002D DATE ANALYZED 113099
SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLUORONETHJ 10
ACETONE 10

1DICHLOROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLORQETHENE 10

1DICHLORQETHANE 10
VINYL ACETATE 10
2BUTANONE 10
CHLOROFORM 10
CISI2DICHLQROETJ 1011 1TRICHLOROETHANE 10
12DICHLQROETHA 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPRQPANE 10
TRICHLOROETHENE 43
BROMODICHLOROMETHJN 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPRQPENE 30
112TRICHLOROETJANE 10
TOLUENE 10
CHLORODIBRQMOMET 20
2HEXANONE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHLBENZENE 10
BROMOFORN 30

KCSIIP4 42688



41

MAS ID FT 91108216
MULTICHEM

ANALYTICAL SERVICESSERVICE

CLIENT
PROJECT
PROJECT NAME
CLIENT ID
SAMPLE MATRIX
EPA METHOD

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

ERNWEST
600723
SEATTLE ANGSANG
MW899OO2D
WATER
826DB

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
IJNI

DILUTION FACTOR

112499
112499NA
113099
UGL

COMPOUNDSCOMPOUND
RESULTSRESULT

MP XYLENE
TYRENE

OXYLENE
112 2TETRCHLOROETHJE

3DICHLOROBENZE
4DICHLOROBENZE

PI SOPROPYLTOLUENE
12 DICHLOROBENZENE

2DICHLOROETND4
TOLUENED8
BROMOFLUOROBENZENE

1
101
1022
20
20

SURROGATE PERCENT RECOVERY LIMITSLIMIT

95
97

99

81 130
80 120
75 118

KCSIIP4 42689



42

MULTICHEM
MAS D 91108217 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112499
PROJECT 600723 DATE RECEIVED 112499
PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NA
CLIENT ID MW899002R DATE ANALYZED 113099
SAMPLE MATRIX WATER UNITSUNIT UGL
EPA METHOD 8260B DILUTION FACTOR 10

COMPOUNDSCOMPOUND RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10
BROMOMETHANE 10
CHLOROETHANE 10
TRICHLOROFLTJOROMETH 10
ACETONE 100

1DICHLORQETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50
TRANSI 2DICHLOROETHENE 10

1DICHLOROETHANE 10
VINYL ACETATE 100
2BTJTANONE 100
CHLOROFORM 10
CIS12DICHLORQETHEN 10

1TRICHLOROETHANE 10
2DICHLOROETHANE 10

CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETHENE 10
BROMODICHLOROMETHANE 10
CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 100
TRANSI 3DICHLQRQPROPENE 30
112TRICHLOROETHANE 10
TOLUENE 10
CHLORODIBROMOMETHANE 20
2HEXANONE 100
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORN 30

KCSIIP4 42690



43

MULTICHEM
MAS ID 91108217 ANALYTICAL SERVICESSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST DATE SAMPLED 112499PROJECT 600723
DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW899002R DATE ANALYZED 113099SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B
DILUTION FACTOR 10

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE
10OXYLENE
10LLI22TETRACHLOROETH 103DICHLOROBENZENE 204DICHLOROBENZENE 20PI SOPROPYLTOLJNE 20

2DICHLOROBENZENE 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT
L2DICHLOROETHJED4 89 81 130TOLUENED8

98 80 120BROMOFLUOROBENZENE
100 75 118

KCSIIP4 42691



44

MULTICHEM
MAS ID 91108218 ANALYTICALSERVCESANALYTICALSERVCE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERMWEST DATE SAMPLED 112499PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW499OO2 DATE ANALYZED 113099SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

CHLOROMETHANE 50
VINYL CHLORIDE 10BROMOTHJJ 10
CHLOROETHAJ 10
TRICHLOROFLUOROMETF 10
ACETONE 10

1DICHLQROETHENE 10
METHYLENE CHLORIDE 50
CARBON DISULFIDE 50TRANSI 2DICHLOROETHENE 10

1DICHLOROETHJ 10
VINYL ACETATE 102BUTANONE 10
CHLOROFORM 10
CIS12DICHLOROETHEN 10

1TRICHLOROETHJ 10
12DICHLOROETJJJ 10
CARBON TETRACHLORIDE 10
BENZENE 10

2DICHLOROPROPANE 10
TRICHLOROETIINE 24BROMODICHLOROMT 10CIS1 3DICHLOROPROPENE 30
4METHYL2PENTANONE 10
TRANSI 3DICHLOROPROPENE 30
112TRICHLOROET 10
TOLUENE 10
CHLORODIBRQMOTJ 20
2HEXANQNE 10
TETRACHLOROETHENE 10
CHLOROBENZENE 10
ETHYLBENZENE 10
BROMOFORM 30

KCSIIP4 42692



45

MULTICHEM
MAS ID 91108218 ANALYTICALSERVICESANALYTICALSERVICE

VOLATILE ORGANICSORGANIC ANALYSISANALYSI
DATA SUMMARY

CLIENT ERNWEST
DATE SAMPLED 112499PROJECT 600723 DATE RECEIVED 112499PROJECT NAME SEATTLE ANGSANG DATE EXTRACTED NACLIENT ID MW499OO2 DATE ANALYZED 113099SAMPLE MATRIX WATER UNITSUNIT UGLEPA METHOD 8260B DILUTION FACTOR

COMPOUNDSCOMPOUND
RESULTSRESULT

MPXYLE 10STYRENE 10OXYLENE 1012 2TETRACHLOROETFJJ 103DICHLOROBENZE 20
4DICHLOROBENZE 20

PISOPROPYLTOLTJEME 20L2DICHLOROBENZEME 20

SURROGATE PERCENT RECOVERY LIMITSLIMIT
L2DICHLOROETJD4

91 81 130TOLUENED8
98 80 120BROMOFLUOROBENZE 101 75 118

KCSIIP4 42693
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FINAL

APPENDIX

QUALITY CONTROL DATA
VALIDATION REPORT NOVEMBER 1999

GROUNDWATER DATA
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FINAL

APPENDIX

QUALITY CONTROL DATA
VALIDATION REPORT NOVEMBER 1999

GROUNDWATER DATA

ANALYTICAL DATA ARE THE BASISBASI FOR EVALUATING THE ENVIRONMENTAL CONDITIONSCONDITION

AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON PRIMARY OBJECTIVE OF ENVIRONMENTAL SAMPLING CONDUCTED

AT THE SITE IS TO OBTAIN ACCURATE DATA THAT REFLECT ACTUAL CONDITIONS

THISTHI REPORT ADDRESSESADDRESSE GROUNDWATER ANALYTICAL DATA COLLECTED IN NOVEMBER
1999 AT THE SEATTLE ANGSANG AS PART OF QUARTERLY MONITORING PROGRAM
THIRTEEN PRIMARY GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOLATILE ORGANIC

ANALYTESANALYTE USING UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260 TO ENSURE THAT DATA QUALITY WAS ACCEPTABLE FOR DECISION

MAKING PURPOSESPURPOSE ANALYTICAL DATA FOR THISTHI PROJECT WERE VALIDATED THISTHI

PROCESSPROCES IDENTIFIESIDENTIFIE LIMITATIONSLIMITATION ON THE USE OF THE DATA OR DATA THAT SHOULD

NOT BE USED FOR DECISIONMAKING PURPOSES THE QUALITY OF THE DATA WAS
ASSESSED AND ANY NECESSARY QUALIFIERSQUALIFIER WERE APPLIED FOLLOWING THE USEPA
CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA

REVIEW FEBRUARY 1994

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM VALIDATED DATA FOR

COMPLIANCE WITH THE FOLLOWING QUALITY ASSURANCEQUALITY CONTROL

QA QC PROJECT ANDOR METHODPRESCRIBED CRITERIA

HOLDING TIME AND PRESERVATION THE HOLDING TIME IS THE PERIOD OF

TIME BETWEEN COLLECTION OF THE SAMPLE AND PREPARATIONANALYSISPREPARATIONANALYSI OF THE

SAMPLE ANALYSESANALYSE PERFORMED FOR THISTHI PROJECT HAVE METHODPRESCRIBED

HOLDING TIMES PRESERVATION REFERSREFER TO THE TEMPERATURE AT WHICH THE

SAMPLESSAMPLE ARE RECEIVED AT THE LABORATORY AS WELL AS ANY PH ANOMALIESANOMALIE

NOTED BY THE LABORATORY FOR ACIDPRESERVED SAMPLES

CALIBRATION THE ANALYSISANALYSI OF TARGET ANALYTESANALYTE AT RANGE OF

CONCENTRATIONSCONCENTRATION TO DEVELOP GRAPHICAL PLOT OF INSTRUMENT RESPONSE

AGAINST THE DIFFERENT ANALYTE CONCENTRATIONS AN INITIAL CALIBRATION

CURVE ESTABLISHESESTABLISHE THE GRAPHICAL PLOT AND THE CONTINUING CALIBRATION

CI
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VERIFICATION MONITORSMONITOR DAILY INSTRUMENT LINEARITY AGAINST THE INITIAL

CALIBRATION

BLANK SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF SAMPLESSAMPLE FROM REAGENT

CONTAMINANTFREE WATER BLANK SAMPLESSAMPLE FOR THISTHI INVESTIGATION
INCLUDED METHOD TRIP RINSATE AND FIELD BLANKS DETECTIONSDETECTION IN BLANK

SAMPLE INDICATE LABORATORY HANDLING OR FIELD CONTAMINATION

INTERNAL STANDARDSSTANDARD THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS THE INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATIVELY AND

QUALITATIVELY EVALUATE RETENTION TIME AND INSTRUMENT RESPONSE FOR EACH

ANALYTICAL RUN

SPIKE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ENVIRONMENTAL

SAMPLE OR SAMPLE OF REAGENT WATER SPIKED WITH SUBSET OF TARGET

ANALYTESANALYTE AT KNOWN CONCENTRATIONS THE RESULTSRESULT OF THE SPIKE ANALYSISANALYSI
MEASURE LABORATORY ACCURACY IN THE REAGENT SAMPLE AND RESULTSRESULT FROM
THE ENVIRONMENTAL SAMPLE SPIKE MEASURE POTENTIAL INTERFERENCESINTERFERENCE FROM
THE SAMPLE MATRIX

SURROGATE SPIKESSPIKE THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS SURROGATE SPIKESSPIKE MEASURE POSSIBLE INTERFERENCESINTERFERENCE FROM THE

SAMPLE MATRIX FOR THE ANALYSISANALYSI OF TARGET ANALYTES

DUPLICATE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ADDITIONAL

ALIQUOT OF THE SAMPLE THE RESULTSRESULT FROM DUPLICATE ANALYSISANALYSI MEASURE

POTENTIAL HETEROGENEITY OF CONTAMINANT CONCENTRATIONSCONCENTRATION IN THE SAMPLES

THE FOLLOWING DATA QUALIFIERSQUALIFIER WERE USED AS APPROPRIATE DURING THISTHI

VALIDATION PROCESSPROCES

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED QUANTITATION LIMIT

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL

VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

UJ THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE

QUANFITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT WAS

APPROXIMATE AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF

QUANTITATION NECESSARY TO ACCURATELY AND PRECISELY MEASURE THE ANALYTE
IN THE SAMPLE

C2
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THE SAMPLE RESULTSRESULT WERE REJECTED DUE TO DEFICIENCIESDEFICIENCIE IN THE ABILITY

TO ANALYZE THE SAMPLE AND MEET QUALITY CONTROL CRITERIA THE PRESENCE
OR ABSENCE OF THE ANALYTE COULD NOT BE VERIFIED

NONE OF THE NOVEMBER 1999 GROUNDWATER DATA WAS REJECTED BASED ON THE

DATA VALIDATION ALL OF THE DATA INCLUDING QUALIFIED DATA ARE ACCEPTABLE
AND CAN BE USED FOR DECISIONMAKING PURPOSES

THE FOLLOWING DISCUSSION ADDRESSESADDRESSE THE RESULTSRESULT OF THE DATA VALIDATION FOR

EACH OF THE QAQC COMPONENTSCOMPONENT LISTED ABOVE

HOLDING TIME AND PRESERVATION

THE USEPA HAS ESTABLISHED MAXIMUM RECOMMENDED HOLDING TIMESTIME FOR

THE ANALYSESANALYSE PERFORMED ON THE NOVEMBER 1999 GROUNDWATER SAMPLES THE
USEPA HAS ALSO DEFINED THE ACCEPTABLE TEMPERATURE RANGE AT WHICH

SAMPLESSAMPLE MUST BE STORED TO MAINTAIN SAMPLE PRESERVATION HOLDING TIMESTIME
AND SAMPLE TEMPERATURESTEMPERATURE EXTENDING BEYOND THE MAXIMUM CAN NEGATIVELY
AFFECT SAMPLE INTEGRITY EG LOSSLOS OF VOLATILE COMPOUNDSCOMPOUND BIODEGRADATION
AND IMPACTED SAMPLESSAMPLE ARE QUALIFIED DEPENDING ON THE SEVERITY OF THE

EXCEEDENCE AND THE ANALYTESANALYTE OF CONCERN THE MAXIMUM RECOMMENDED

HOLDING TIME FOR USEPA METHOD 8260 IS 14 DAYSDAY FOR ACIDPRESERVED
SAMPLESSAMPLE AND DAYSDAY FOR UNPRESERVED SAMPLES THE RECOMMENDED

TEMPERATURE RANGE FOR SAMPLE STORAGE IS TO DEGREESDEGREE CELSIUS

EACH OF THE SAMPLE ANALYSISANALYSI RESULTSRESULT WAS REVIEWED FOR CMPLIANCE WITH THE

METHODPRESCRIBED PREPARATION AND ANALYSISANALYSI HOLDING TIMES NONE OF THE

ANALYSESANALYSE WAS PERFORMED OUTSIDE OF THE PRESCRIBED HOLDING TIME

ACCORDINGLY SAMPLE RESULTSRESULT WERE NOT COMPROMISED BY AN EXCESSIVE

PERIOD BETWEEN SAMPLE COLLECTION AND ANALYSIS

THE TEMPERATURE OF THE SAMPLESSAMPLE UPON RECEIPT AT THE LABORATORY WAS ALSO

REVIEWED FOR COMPLIANCE WITH METHOD REQUIREMENTS THE SAMPLESSAMPLE WERE
RECEIVED WITHIN THE METHODPRESCRIBED TEMPERATURE RANGE NONE OF THE

SAMPLESSAMPLE WERE COMPROMISED BY OUTOFRANGE TEMPERATURE PRESERVATION

CALIBRATION RESULTSRESULT

BEFORE AN ANALYTICAL INSTRUMENT IS USED FOR SAMPLE ANALYSISANALYSI THE INSTRUMENT

SHOULD BE CALIBRATED TO WITHIN USEPA METHOD SPECIFICATIONS THE PURPOSE
OF THISTHI CALIBRATION IS TO ENSURE THAT THE INSTRUMENT IS APPROPRIATELY

RESPONSIVE TO MEASURABLE CHEMICAL CONCENTRATIONS IF AN INSTRUMENT IS NOT

PROPERLY CALIBRATED IT MAY NOT BE CAPABLE OF PRODUCING ACCEPTABLE
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QUANTITATIVE QUALITATIVE AND REPRODUCIBLE DATA FOR EXAMPLE POSITIVE
DETECTIONSDETECTION OF GIVEN ANALYTE COULD CONTAIN AN UNDETERMINED DEGREE OF

INACCURACY IF THE INSTRUMENT IS OUT OF CALIBRATION ALTHOUGH THE RESULTSRESULT MAY
STILL BE CONSIDERED VALID IN THE CASE OF ND ANALYTESANALYTE THE ASSOCIATED

REPORTING LIMIT WOULD BE SIMILARLY AFFECTED HOWEVER SUCH RESULTSRESULT WOULD
STILL BE CONSIDERED NDS

TWO TYPESTYPE OF CALIBRATION DATA WERE REVIEWED INITIAL CALIBRATION

VERIFICATION ICY AND CONTINUING CALIBRATION VERIFICATION CCV THE ICV
CONSISTED OF STANDARDSSTANDARD THAT WERE ANALYZED AT FIVE OR MORE CONCENTRATIONS

THESE CONCENTRATIONSCONCENTRATION RANGED FROM THE
REPORTING LIMIT TO THE UPPER LINEAR

RANGE OF THE INSTRUMENT AVERAGE RESPONSE FACTORSFACTOR FROM THE ICV WERE
USED TO CALCULATE SAMPLE RESULTS THE LABORATORY EVALUATED THE ICVSICV USING
RELATIVE STANDARD DEVIATION RSD THE REPORTED RSDSRSD WERE COMPARED TO

THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA VALIDATION THE

ONLY ICY TARGET ANALYTE WITH AN RSD THAT EXCEEDED THE ACCEPTABLE

METHODPRESCRIBED CRITERION WAS VINYL ACETATE ALL OF THE VINYL ACETATE

DATA WERE NONDETECT AND WERE QUALIFIED UJ ESTIMATED DETECTION LIMIT

BASED ON THE INITIAL CALIBRATION RESULTSRESULT TABLE CI
THE CCV IS ANALYZED EITHER DAILY OR EVERY 12 HOURSHOUR TO ENSURE THE

INSTRUMENT RESPONSE IS STILL WITHIN METHOD PERFORMANCE CRITERIA FOR

LINEARITY THE CCV CONSISTED OF ANALYZING STANDARD AT ONE

CONCENTRATION THE CONCENTRATION OF THISTHI STANDARD WAS GENERALLY IN THE MID
RANGE OF THE ICV STANDARD CONCENTRATIONS THE LABORATORY CALCULATED THE

PERCENT DIFFERENCE D BETWEEN THE CCV AND THE ICV THE DS WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION TABLE CI LISTSLIST THE CCV DS THAT WERE ABOVE THE METHOD

PRESCRIBED CRITERIA AND THE SAMPLESSAMPLE ASSOCIATED WITH EACH CCV ALONG WITH
THE APPLIED DATA QUALIFIERS NONE OF THE ANALYTESANALYTE ASSOCIATED WITH AN
ELEVATED D WERE DETECTED IN THE PROJECT SAMPLES

BLANK SAMPLESSAMPLE

BLANK SAMPLESSAMPLE ARE PREPARED IN THE LABORATORY OR IN THE FIELD AND ARE

CARRIED THROUGH THE ANALYTICAL PROCESS THE PURPOSE OF BLANK SAMPLE IS

TO TEST FOR CONTAMINATION RESULTING FROM LABORATORY SHIPPING OR OTHER

SAMPLEHANDLING ACTIVITIES BLANK SAMPLESSAMPLE ARE ANALYZED AND EVALUATED FOR

DETECTIONSDETECTION OF TARGET ANALYTES IF TARGET ANALYTESANALYTE ARE DETECTED IN BLANK

SAMPLE THESE DETECTIONSDETECTION INDICATE THAT SOME ELEMENT OF THE SAMPLE
COLLECTION OR ANALYSISANALYSI PROCESSPROCES HAS INTRODUCED CONTAMINANTSCONTAMINANT NOT PRESENT IN

THE ORIGINAL ENVIRONMENTAL SAMPLE ALIQUOT IF TARGET ANALYTESANALYTE ARE DETECTED
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TABLE CI
DATA QUALIFIED BASED ON CALIBRATION RESULTSRESULT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTICAL CALIBRATION ASSOCIATED INSTRUMENT DATE TARGET COMPOUND RSD ERM
PARAMETER ICVCCV SAMPLESSAMPLE ID

OR D QUALIFIER

VOCSVOC ICV BSOO6PZ99002 HP4 10281999 VINYL ACETATE 327 UI

MW299O02

MW199002
MW1099002
MW999002
BSOO4PZ99002

BSOO5PZ99002

MW399002
MW699002
MW799002

MW5990O2
MW5990O2FA
MW599002FT
T61123991

MW899002

MW899002D
MW499002
MW8990O2R

CCV BS006PZ99002 HP4 LLF29ANI ACETONE 610 UJ

MW299002 VINYL ACETATE 582 UJ

MW199OO2 2BUTANONE 439 UJ

MW1099O02 2HEXANONE 342 UJ

MW999002 PISOPMPYLTOLUENE 271 UJ

CCV BSOO4PZ99002 HP4 1129 PM ACETONE 453 UJ

BSOO5PZ99002 VINYL ACETATE 511 UI

MW399002 2BUTANONE 309 UJ

MW699OO2 2HEXANONE 316 UJ

MW799002
MW599002
MW599002FA
MW599002FF
TB1123991

MW899002
MW899002D

CCV MW499O02 HP4 1130 AM VINYL ACETATE 603 UJ

MW899002R

NOTESNOTE

UJ REPORTED DETECTION LIMITSLIMIT FOR THE LISTED COMPOUNDSCOMPOUND AND SAMPLESSAMPLE ARE ESTIMATED CONCENTRATIONS

TB TRIP BLANK SAMPLE

FA FIELD BLANK SAMPLE PREPARED WITH ASTM TYPE II WATER D PERCENT DIFFERENCE

FT FIELD BLANK SAMPLE PREPARED WITH TAP WATER VOC VOLATILE ORGANIC COMPOUND

DUPLICATE SAMPLE ICV INITIAL CALIBRATION VERIFICATION

RINSATE BLANK SAMPLE CCV CONTINUING CALIBRATION VERIFICATION

RSD RELATIVE STANDARD DEVIATION DATA
QUALIFIERSQUALIFIER APPLY TO LISTED SAMPLESSAMPLE
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IN BLANK SAMPLE THEN ALL ASSOCIATED DATA MUST BE EVALUATED TO DETERMINE
WHETHER

THOSE DATA HAVE BEEN SIMILARLY IMPACTED OR

THE BLANK DETECTIONSDETECTION ARE AN ISOLATED OCCURRENCE NOT REPRESENTATIVE OF

OTHER DATA

THE FOUR TYPESTYPE OF BLANK SAMPLESSAMPLE ANALYZED AND REPORTED WITH THE

GROUNDWATER SAMPLESSAMPLE COLLECTED IN NOVEMBER 1999 WERE METHOD TRIP
RINSATE AND FIELD BLANK SAMPLES PREPARATION HANDLING AND ANALYSISANALYSI OF

THESE BLANK SAMPLESSAMPLE ARE SUMMARIZED BELOW

1 METHOD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL LABORATORY CONTAMINATION

OF SAMPLES METHOD BLANK SAMPLESSAMPLE WERE PREPARED IN THE LABORATORY BY
TAKING AN ALIQUOT OF REAGENT WATER THROUGH ALL PREPARATION AND ANALYSISANALYSI
STEPS METHOD BLANK WAS PREPARED AND ANALYZED WITH EACH BATCH OF

ENVIRONMENTAL SAMPLES

2 TRIP BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF SAMPLESSAMPLE
DURING COLLECTION AND TRANSPORTATION TO THE LABORATORY TRIP BLANK

SAMPLESSAMPLE WERE PREPARED BY FILLING VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA
VIAL WITH AN ALIQUOT OF REAGENT WATER AND SEALING IT WITH TEFLONLINED

SEPTUM LID THE
TRIP

BLANK SAMPLE TRAVELSTRAVEL WITH THE FILLED AQUEOUSAQUEOU
SAMPLE CONTAINERSCONTAINER TO THE LABORATORY

3 RINSATE BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM INADEQUATE DECONTAMINATION OF SAMPLE COLLECTION

EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE PREPARED IN THE FIELD BY
POURING AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE II

REAGENTGRADE WATER OVER THE DECONTAMINATED SAMPLE COLLECTION

EQUIPMENT THE WATER WAS COLLECTED IN CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY RINSATE BLANK SAMPLESSAMPLE WERE LABELED WITH
AN IDENTIFIER AT THE END OF THE SAMPLE ID

4 FIELD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM AMBIENT CONDITIONSCONDITION AT THE SAMPLE COLLECTION SITE FIELD

BLANK SAMPLESSAMPLE WERE PREPARED AT SAMPLE COLLECTION LOCATIONSLOCATION BY SLOWLY

POURING TAP WATER OR ASTM TYPE II WATER INTO CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY FIELD BLANK SAMPLESSAMPLE PREPARED WITH TAP

WATER WERE LABELED WITH AN FT IDENTIFIER AT THE END OF THE SAMPLE ID
THE IDENTIFIER FA WAS USED TO DESIGNATE FIELD BLANK SAMPLESSAMPLE
PREPARED WITH ASTM TYPE II WATER
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NO TARGET ANALYTESANALYTE WERE DETECTED IN THE METHOD TRIP OR RINSATE BLANK

SAMPLES THE COMMON DRINKING WATER CONTAMINANTSCONTAMINANT CHLOROFORM AND
BROMODICHIOROMETHANE WERE REPORTED IN THE TAP WATER FIELD BLANK SAMPLE
NEITHER OF THESE COMPOUNDSCOMPOUND WAS DETECTED IN ANY OF THE ASSOCIATED

SAMPLESSAMPLE AND NONE OF THE RESULTSRESULT REQUIRED QUALIFICATION BASED ON THE TAP
WATER FIELD BLANK RESULTS

SPIKE SAMPLESSAMPLE

SPIKE SAMPLE IS QC SAMPLE THAT IS PREPARED AND ANALYZED BY THE

LABORATORY THE LABORATORY PREPARESPREPARE ANALYZESANALYZE AND REPORTSREPORT SPIKE SAMPLE
RESULTSRESULT TO DEMONSTRATE THEIR

ABILITY TO PROPERLY ANALYZE DETECT AND

QUANTIFY TARGET ANALYTES SPIKE SAMPLE RESULT IS TYPICALLY REPORTED AS THE

AMOUNT OF ANALYTE DETECTED DIVIDED BY THE KNOWN AMOUNT SPIKED INTO THE

SAMPLE AND IS COMMONLY REFERRED TO AS PERCENT RECOVERY THE PERCENT

RECOVERY IS THEN COMPARED TO AN ESTABLISHED LIMIT RANGE1 THE TWO TYPESTYPE
OF SPIKE SAMPLESSAMPLE ANALYZED WITH THE PROJECT SAMPLESSAMPLE WERE MATRIX AND BLANK

SPIKES

1 MATRIX SPIKE MS SAMPLESSAMPLE CONSIST OF AN ALIQUOT OF AN ENVIRONMENTAL

SAMPLE THAT IS SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET

ANALYTES MATRIX SPIKE DUPLICATE MSD SAMPLE IS SECOND

DUPLICATE SPIKE SAMPLE PREPARED AND ANALYZED WITH THE MS SAMPLE
MS SAMPLESSAMPLE ARE USED TO MONITOR POTENTIAL INTERFERENCE FROM THE SAMPLE
MATRIX FOR TARGET ANALYTES LOW MS

RECOVERY MAY INDICATE LOW
BIASED SAMPLE RESULTSRESULT HIGH MS RECOVERY MAY INDICATE HIGHBIASED

SAMPLE RESULTS

2 BLANK SPIKE SAMPLESSAMPLE COMMONLY REFERRED TO AS LABORATORY CONTROL

SAMPLESSAMPLE LCS CONSIST OF AN ALIQUOT OF REAGENT WATER THAT IS SPIKED

WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET ANALYTES THE LCS

SAMPLE IS USED TO MONITOR LABORATORY ACCURACY WITHOUT THE BIASBIA OF

SAMPLE MATRIX LCS RECOVERIESRECOVERIE OUTSIDE OF ACCEPTABLE LIMITSLIMIT MAY
INDICATE POOR LABORATORY ACCURACY

AU OF THE MS AND LCS RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITS THE

ACCEPTABLE MS AND LCS RECOVERIESRECOVERIE INDICATE MINIMAL MATRIX INTERFERENCE

AND ACCEPTABLE LABORATORY ACCURACY FOR THE NOVEMBER 1999 GROUNDWATER
DATA

IN MOST CASESCASE THE PRESCRIBED ANALYTICAL METHOD WILL SPECIFY PROTOCOL TO DEVELOP APPROPRIATE
LIMIT RANGES IN SOME CASESCASE HOWEVER LIMIT

RANGESRANGE ARE ESTABLISHED BY THE LABORATORY IN THE METHOD

PROCEDURES
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INTERNAL STANDARD RESPONSESRESPONSE

UNDER USEPA METHODSMETHOD GIVEN ANALYTE LIST FOR ORGANIC COMPOUNDSCOMPOUND IS

SEGREGATED BY CHEMICAL PROPERTIESPROPERTIE AND RETENTION TIME INTO ONE OR MORE
SUBSETS USEPADEFINED INTERNAL STANDARD WITH COMPARABLE CHEMICAL

PROPERTIESPROPERTIE AND RETENTION TIMESTIME IS ASSIGNED TO EACH SUBSET OF ANALYTES THE

LABORATORY ADDSADD KNOWN CONCENTRATION OF AN INTERNAL STANDARD TO EACH

SAMPLE INCLUDING LABORATORY QC SAMPLESSAMPLE EG CALIBRATION STANDARDSSTANDARD MS
METHOD BLANK SAMPLESSAMPLE PRIOR TO ANALYSIS THE INSTRUMENT INTERNAL

STANDARD RESPONSE FOR EACH SAMPLE IS COMPARED TO THE INTERNAL STANDARD

RESPONSE IN THE DAILY CCV THE SAMPLE INTERNAL STANDARD AREA COUNT MUST
BE WITHIN THE RANGE OF 05 TO TIMESTIME THE CCV AREA COUNT AND THE RETENTION

TIME MUST BE WITHIN 30 SECONDSSECOND OF THE CCV RETENTION TIME IF THE AREA

COUNT ANDOR RETENTION TIME MEASURED FOR THE SAMPLE IS OUTSIDE THE

ACCEPTABLE RANGE QUANTITATION RESULTSRESULT FOR THE ASSOCIATED ANALYTE SUBSET

MAY BE BIASED INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX ARE TYPICALLY

RESPONSIBLE FOR INTERNAL STANDARD RESPONSESRESPONSE THAT ARE CONSISTENTLY OUTSIDE

ACCEPTABLE RANGESRANGE MOST MATRIX INTERFERENCESINTERFERENCE CAUSE CONSISTENTLY HIGH OR

LOW BIAS

INTERNAL STANDARDSSTANDARD WERE ADDED TO EACH OF THE PROJECT SAMPLESSAMPLE ANALYZED FOR

VOCS THE INTERNAL STANDARD RESPONSESRESPONSE WERE WITHIN ACCEPTABLE LIMITSLIMIT

INDICATING MINIMAL MATRIX INTERFERENCE AND ACCEPTABLE SAMPLE
QUANTITATION

SURROGATE SPIKESSPIKE

SURROGATE SPIKE IS SIMILAR TO AN INTERNAL STANDARD IT IS CHEMICALLY SIMILAR

TO THE TARGET ANALYTESANALYTE AND IS ONLY USED IN ORGANIC ANALYSES THE DIFFERENCE

BETWEEN SURROGATE SPIKESSPIKE AND INTERNAL STANDARDSSTANDARD IS THAT SURROGATE SPIKESSPIKE
ARE USED ONLY TO ASSESSASSES POSSIBLE INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX
WHEREASWHEREA INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATE TARGET ANALYTESANALYTE WHILE

ACCOUNTING FOR ANY INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX SURROGATE SPIKE

RESULTSRESULT ARE TYPICALLY REPORTED IN TERMSTERM OF PERCENT RECOVERY WHICH IS

CALCULATED BY DIVIDING THE AMOUNT OF SURROGATE DETECTED IN THE SAMPLE BY
THE KNOWN AMOUNT OF SURROGATE ADDED TO THE SAMPLE

FOR THE NOVEMBER 1999 GROUNDWATER DATA SURROGATE RECOVERIESRECOVERIE WERE

COMPARED TO THE LABORATORYGENERATED LIMITSLIMIT OF ACCEPTANCE THE SURROGATE

RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITSLIMIT INDICATING THAT SAMPLE RESULTSRESULT

WERE NOT SUBJECT TO INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX
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DUPLICATE SAMPLESSAMPLE

DUPLICATE SAMPLE IS SECOND ALIQUOT OF SAMPLE THAT IS TREATED THE SAME
AS THE PRIMARY SAMPLE DUPLICATE SAMPLE ANALYSISANALYSI IS PERFORMED TO

MEASURE THE PRECISION OF THE METHOD AND POSSIBLE HETEROGENEITY OF ANALYTE
CONCENTRATIONSCONCENTRATION IN THE SAMPLE MATRIX DUPLICATE FIELD SAMPLESSAMPLE ARE COLLECTED
TO MEASURE MATRIX HETEROGENEITY

LABORATORY DUPLICATE ANALYSESANALYSE FOR THE PROJECT SAMPLESSAMPLE CONSISTED OF MATRIX

SPIKE DUPLICATE ANALYSES THE LABORATORY CALCULATED THE RELATIVE
PERCENT

DIFFERENCE RPD BETWEEN THE MS AND MSD SPIKE CONCENTRATIONS THE
CALCULATED RPDSRPD WERE COMPARED TO METHODPRESCRIBED OR LABORATORY
GENERATED ACCEPTABLE LIMITS FIELD DUPLICATE SAMPLE ALSO WAS COLLECTED

AND SUBMITTED FOR ANALYSISANALYSI AND AN RPD WAS CALCULATED FOR DETECTED

ANALYTES

THE DUPLICATE SAMPLE RPDSRPD WERE WITHIN ACCEPTABLE LIMITSLIMIT INDICATING
ACCEPTABLE ANALYTICAL PRECISION AND MINIMAL MATRIX HETEROGENEITY

OVERALL ASSESSMENT

NONE OF THE SEATTLE ANGSANG ANALYTICAL DATA FOR GROUNDWATER SAMPLESSAMPLE
COLLECTED IN NOVEMBER 1999 WERE REJECTED THE DATA SET IS 100 PERCENT
COMPLETE AND MEETSMEET THE PROJECT GOAL FOR COMPLETENESS THE DATA CAN BE
USED FOR DECISIONMAKING PURPOSES THE QUALITY OF THE NOVEMBER 1999

GROUNDWATER ANALYTICAL DATA IS ACCEPTABLE FOR THE PREPARATION OF

TECHNICALLY DEFENSIBLE DOCUMENTS
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